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smallest and not the first pair as reported by Deo (1964). 

The species is very common in the poultry of the State. The infection was 
observed to occur throughout the year. 

2. Heterakis gallinae (Gnielin, 1790) Freeborn, 1923 

Material: Several d<J& $ ? ; NEHU/Z-NB/13 ; location caecum ; coll. A.K. 
Yadav. 

Distribution : Meghalaya : all the three districts. Elsewhere : India (Chandigarh, 
Punjab, Himachal Pradesh, Calcutta) and Europe. 

Remarks : In a few specimens, instead of twelve pai r s of caudal papillae as 
reported by Deo (1964), 13 pairs were observed with one additional pair of 
papillae just at the base of the first pair of caudal papilla 

The species occurs commonly in the poultry of the State. 

3. Capillaria annulata (Molin, 1858) Cram, 1926 

Material: Several <$S &. ?? ; NEHU/Z-NB/14 ; location caecum ; coll. A.K. 
Yadav. 

Distribution : Meghalaya : Shillong and Nongstoin. Elsewhere : Europe, Asia, 
South and North America. 

Remarks : This is the first record of the occurrence of C. annuata from India. 
The specimens are very thin and may be overlooked in a visual examination of the 
organ. 

The specimens in the present study lacked the anterior cuticular swelling and 
the folds, probably due to shrinkage during preservation (Deo, 1964). 

4. Capillaria contorta (Creplin, 1939) Travassos, 1915 

Material: Several <J<J& $$ ; NEHU/Z-NB/15 ; location caecum ; coll. A.K. 
Yadav. 

Distribution : Meghalaya : Shillong, Nongstoin and Riangdo. Elsewhere : 
South And North America, Europe and Asia. 

Remarks : The species is being reported for the first time from India and seems 
to be of very rare occurrence in these hosts. The worms are filiform, thread-like 
and hence may be overlooked in a visual examination of the organ. 

The hair-like processes on the spicule sheath were not found to be prominent; 
all other observations tally with the description provided by Deo (1964). 

SUMMARY 

1. This paper presents the spectrum of nematodes of livestock and poultry of 
Meghalaya. Twenty-six species of nematodes belonging to 19 genera and 13 
families are reported herein. 
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2. Except a few, most species are first records from Meghalaya. Three species, 
namely, Sctaria bernardi, Capillaria annuata and C. contorta constitute new 
records from India. 

3. A systematic account of the nematodes of livestock and poultry of Meghalaya 
is included in the paper. 

4. Interesting variations are noted in the case of some species, while the 
description is supplemented for others. 
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STUDIES ON CRUSTACEA (OSTRACODA) OF BIHAR, INDIA. 
H. CENTROCYPRISINDICUS SP NOV. 

LAKSHMAN PRASAD GUPTA 
Zoological Survey of India, Patna - 20 


INTRODUCTION. 

The genus Centrocypris Vavra was recorded (C. horrida) from Palni hills, India 
by Hartmann (1964). Victor & Fernando (1979) transferred Eurycypris mathai 
Arora to this genus as C. matha. Battish (1981) described two new species as C. 
bhagjrathiae and C. madani from Ludhiana, Punjab. Centrocypris indicus sp. nov. 
is clearly distinguishable from other known species and is described here. 

Family CYPRIDIDAE Baird 1845 
Subfamily CENTROCYPRIDINAE Hartmann & Puri 1974 
Genus. Centrocypris Vavra 1895 
Centrocypris indicus sp. nov. 

Diagnosis : Shell pitcher like in dorsal view. Posterior broader than anterior, 
outer surface profusely tuberculated throughout, tubercles pointed, anterior ones 
sharp and longer than posteriors, fine hairs in between the tubercles, ventral 
margin without plate, height more than half and width 3/4 of the lenght; right and 
left maxillary palps symmetrical in male ; Zenker’s organ with 22 whorls of 
spicules. 

Description. Female (Figs. 1-13). 

Colour dirty green, ventral black : shell in dorsal view pitcher like, posterior 
broader than anterior, neck with distinct depression in anterior half, lateral 
margins partly straight in posterior, surface profusely tuberculate throughout with 
fine hairs in between, tubercles pointed, anterior ones sharp and longer than 
posteriors, ventral margin without plate. Left valve extends slightly beyond right 
valve anteriorly. 

Antennule (Fig. 5). 

Length ratio of segments 3 to 7 : 18 : 7 : 5 : 3 : 4.5, small aesthetasc on 7th 
natatory setae well developed. 

Antenna (Fig. 6) 

Prominent, first protopod with 2 scale bearing stout spines, length ratio of 
endopod segments 30:13:12:6, inner margin of endopod-1 and outer margin of 
endopod-2 with rows of microtrichs and inner margin of segment 2 with a bunch of 
setae, natatory setae long reaching beyond claws and sparsely setose in distal half, 
Y seta long, proximal and distal parts equal, segment 2 and 3 fused, setae ti and t4 
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small and simple while k and t3 finely setulate, Zi, Z 2 and Z 3 setulate reaching tip 
of claws, Y 2 a amall aesthetasc, claws Gl, G2, G3 serrated terminally ; segment 4 
narrow and small, seta Y 3 with a simple seta (or setule) and common stalk, GM 
long and prominent claw, Gm small and slender seta. 

Rake like organ (Fig. 8). 

15 teeth. 

Mandible (Fig. 7). 

Seven rows of multidentate chitinous teeth, palp well developed and four 
segmented, first segment with 3 plumose and one at seta, second segment with 4 
long plumose and one ft seta, third segment with plumose thick Y seta, one simple 
seta on inner side and 7 smooth long setae on outer side, fourth segment with 2 
smooth and 2 distally serrated long setae. 

Maxillule (Fig. 9). 

Third lobe with 5 denticulate and 1 smooth spine, distal segment of palp 
cylindrical and length twice the least width. 

Maxilla (Fig. 10). 

Palp in female with 3 unequal terminal setae and epipodite with 6 plumose 
setae. 

Thoracopod - I (Fig. 11). 

Segment 1 to 4 with one seta each on its inner side, segment 4 with one strong 
long terminally denticulate claw and one outer small seta, all the setae pilose with 
that of segment 1 curved, terminal claw curved, length ratio of segments and 
claw 62:28:25:12:100 in distal direction. 

Thoracopod - II (Fig. 12). 

Terminal segment with a complex pincer organ, with a beak like claw, a 
long denticulate (2 rows) curved claw, a narrow seta PZ 2 in between, a spoon like 
lobe (Lo) on the interodistal side of the third segment. Segment 4 not distinct from 
3rd segment. 

Furca (Fig. 13). 

Asymmetrical in female, ramus lenght 14 times least width, dorsal margin 
serrate distally, terminal seta (Sa) small and nearly half of the dorsal seta(Sp) 
furcal support simple arch like. 

Male (Figs. 14-19). 

Smaller in size but difficult to idstingwish from outside, maxillary palp symmetrical, 
Zenker’s organ with 22 whorls of spicules, setae on thoracopod-I (on segments 1 & 
3) smaller than females, endopod segments 2 and 3 of antenna fused in both. 

Holotype : % (Slide No 5a, 5b) Reg. No A1052 Zoological Survey of India, 
Gangetic plains Regional Station, Patna ; Loc. Pond, Sadikpur Mathia, Siwan, 
Bihar, India, Coll. Lakshman Prasad Gupta, 10-X-1985. 

Paratypes The males will be Allotyped (Slide No la, lb and 3), $$ (Slide 
No 2, 4,6 and unsorted 200 specimens in Spirit, Reg. No. A1053, details same as for 
Holotype. 
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Centrocypris indicus (Female) 

Figs. 1-4. 1. Dorsal view of shell outlines. 2. Ventral view of shell outline. 3. Lateral view of shell 

tubercles. 4. Side view of shell anterior margin. 
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Measurement : Lenght 0.75 - 0.94 mm, height 0.52 -0.57 mm ; breadth 0.6- 

0.72 mm. 


DISCUSSION 

There is some controversy regarding characters and status of the genus 
Centrocypris for inclusion at family level. Hartmann and Puri (1974) stated that 
Centrocypris Vavra 1895 has 4 toothed spineson third lobe of maxillule and hence 
established a new subfamily centrocypridinae separating it from Notodromatinae 
which has 6 toothed spines. Mckenzie (1971) noted that there are 5 zohnbursten 
(toothed spines) on third lobe of maxillule and 6 strahlen on epipodite of maxillae 
in both male and female of Centrocy pris , which is absent in Notodromatinae. The 
terminal joint of cleaning limb (Thoracopod-II) is not separated from penultimate 
(3rd) segment in case of centrocypridinae while in case of Notodromatinae, 
though small, but clearly separated. 

My observations are in agreement with the description given for the genus by 
McKenzie. It is probable that in case of C. bhagirathiae and C. madani (Battish 
1981), dentate nature of 5th spine which is outermost has escaped his notice as he 
fails to give this character. In C. indicus this is clear and distinct. 

Therefore, the present species is close to C. madani battish (1981) but differs in 
outline in dorsal view and being smaller in size, having 15 number of teeth on rake like 
organs distal segment of maxillular palp which is twice in length to the width, maxillary 
palp symmetrical, Zenker’s organ with 22 whorls of spicules and furcal ramus 14 
times longer as its least width. It also differs from C. mathai (Arora 1931) which is 
larger in size and has asymmetrical maxillary palp in males. Thus C. indicus is the 
smallest species known so far. 
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OBSERVATION ON THE EPICRANIO-ORBITAL COMPLEX OF 
SOME INDIAN AESHNINAE (ODONATA : AESHNIDAE) 


A.R. LAHIRI, and S. DAS, 
Zoological Survey of India, Calcutta 


INTRODUCTION 

Diversity of the epicranium resulting from the extent of isolation or contiguity 
of the compound eyes gained, till date, comparatively little attention in generic or 
subgeneric classification of Odonates,although such characteristics are of recognised 
importance in supergeneric classification of the group. Fraser 1936,1957) mentioned 
about the presence of extensive variability in the extent of fusion of eyes in the 
familise Aeshnidae and Libellulidae. Lieftinck (1968) made use of the nature of 
inter-orbital suture to distinguish various species of Oligoaeschna Selys. 

In the present paper, the nature of the epicranio-orbital complex of some 
Indian Aeshnid dragonflies (division Aeshninae) has been discussed with an 
attempt to analyse their possible taxonomic significance. 

MATERIAL AND METHOD 

12 Aeshnid species, representing all but one of the seven known genera and 
approximately half of the total known species of Indian Aeshninae were studied 
from either or both sexes as represented in the named odonate collection of the 
Zoological Survey of India. Observation was made by placing the specimens 
under light binocular microscope with objective 1.8 X and eye piece 6.0 X 
respectively. The specimens were so placed as to produce best clear view of the 
interorbital suture. Figures were drawn with the help of camera-lucida drawing 
apparatus. Attempt has been made to formulate running keys to various genera 
and species based on the nature of the epicranio-orbital complex. 

TREND OF VARIATION OF THE EPICRANIO-ORBITAL COMPLEX OF 
AESHNINAE DRAGONFLIES AS OBSERVED DURING THE PRESENT STUDY 

The compound eyes exhibit considerable variation in their shape in different 
genera and species, varrying from being oval, rounded, oblong or subtriangular, 
their lateral margin being occassionally deflected variably. Further, the.compound 
eyes are broadly contiguous with each other over the epicranium along the length 
of the inter-orbital suture that isolates the occiput from other elements of the 
epicranium like the vertex, vesicle etc. The interorbital suture varies in extent 
with a reciprocal variation of the extent of the occiput. The apex of the occiput 



156 


Records of the Zoological Survey of India 


fails, when the occiput is too small, to reach the point of maximum width of the 
head. The anteromedian margin of the orbit just in front of the interorbital suture 
also varies from being substraight to deeply arquate in nature. These, are in short, 
the major trend of variation noticed in course of the present study in respect of the 
epicranio-orbital complex. 

LIST OF SPECIES STUDIED 

Family AESHNIDAE 
Division Aeshninae 


1. Polycanthagyna erythromelas ( MacLachlan) ... £ $ 

2. Aeshna mixta (Latreille) ... £ $ 

3. Anax guttatus (Burmeister) ... £ $ 

4. Anax immaculifrons Rambur ... £ 

5. Anax imperator Leach ... ? 

6. Anax nigrolineatus Fraser ... ? 

7. Hemianax ephippiger (Burmeister) ... <J $ 

8. Anaciaeschna jaspidea (Burmeister) ... £ 

9. Gynacantha bainbriggei Fraser ... <J 

10. Gynacantha dravida Lieftinck ... £ 

11. Gynacantha millardi Fraser ... ? 

12. Gynacantha basiguttata Selys ... cj 


Key to the genera of AESHNINAE 

1. Occiput very small, interorbital suture 3.5 to 5.5 times as long as occiput_ 

_2 

- Occiput large, interorbital suture 1.10 to 2.75 times as long as occiput_ 

_*_3 

2. Outer margin of eyes rounded _ 

_ Anaciaeschna Selys (Fig. 12) 

- Outer margin of eyes oval_ 

_ Gynacantha Rambur (Figs. 13 to 16) 

3. Occiput very large, interorbital suture less than 1.15 times as long as occiput ; 

anteromedian margin of orbit substraight ; vesicle protruding beyond the level 
of anterior margin of orbit_ Hemiana Selys (Figs. 10 and 11) 

Occiput moderately large, interorbital suture 1.30 to 2.75 times as long as 
occiput ; anteromedian margin of orbit usually arquate ; vesicle sunk behind or 
anteriorly just reaching the anteriormost margin of orbit_4 

4. Vesicle thick and large in comparison to frons (Figs. 1 and 2) ; anteromedian 

margin of orbit deeply arquate _ 

_ Polycanthagyna Fraser (Figs. 1 and 2) 

- Vesicle, in comparison to frons, small and narrow or moderately large (Figs. 3 to 

9) ; anteromedian margin of orbit substraight or mederately arquate_5 
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5. Eyes shorter than frons in width ; outer margin of eyes rounded and without any 
deflection ; apex of occiput falling behind the level of maximum width of head _ 

._ Aeshna Fabricius (Figs. 3 and 4) 

- Eyes usually broader than frons in width ; outer margin of eyes suboval and/or 
with posterolateral deflection ; apex of occiput extending beyond the point of 
maximum width of head __ Anax Leach (Figs. 5 to 9) 

SALIENT FEATURES OF THE EPICRANlO-ORBITAL COMPLEX IN 
DIFFERENT GENERA AND SPECIES STUDIED 

Genus Polycanthagyna Fraser 1933 
(Figs. 1 and 2) 

Vesicle rather thick and large in comparison to frons. Anteromedian margin of 
orbit deeply arquate, shape of eyes variable. Occiput large. Interorbital suture 
1.58-1.60 times the lenght of occiput. 

Polycanthagyna erythromelas (Maclachlan 1896) 

(Figs. 1 and 2) 

Material studied: 1<?, INDIA : JAMMU AND KASHMIR, Poonch, 10.x. 1972, 
coll B.D. Sharma ; 1 INDIA: JAMMU AND KASHMIR, Balli Nala, ll.ix.1964, 
coll Raj Tilak. 

Male : Eyes subtriangular, broader than long, outer margin of eyes suboval 
with subsqare posterolateral angle. 



Figs. 1 &2 : Polycanthagyna etythromelas (MacLachlan) 1. Female, 2. Male. 
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Female : Eyes globular, longer than broad, outer margin subrounded with 
feeble median deflection. 

Note : The species is recorded here for the first time from Jammu and 
Kashmir. 


Genus Aeshna Fabricius 1775 
(Figs. 3 and 4) 

Vesicle moderately large in comparison to frons, Anteromedian margin of 
orbit arquate. Occiput rather large, interorbital suture nearly twice the length of 
occiput. Eyes oblong, subequal to or shorter than frons in width with subrounded 
outer margin. Apex of occiput falling behind the level of maximum width of head. 



Figs. 3&4 : Aeshna mirta Latreille 3. Male, 4. Female. 


Aeshna mixta Latreille 1805 
(Figs. 3 and 4) 

Material studied : 8 exs, JAMMU AND KASHMIR, coll S.K. Gupta and 
party ; 2<M, Shalimar, Srinagar, 19.x.1976 ; 2cfcf> Anantanag, 2.xi.l976 ; 2cf<J» 2 

Achabal, Jogigund, 7.xi.l976. 

Eyes equal to and slightly shorter than the frons in width in male and female 
respectively. Other details as for the genus. 

Genus Anax Leach 1815 
(Figs. 5 to 9) 

Usually vesicle narrow in comparison to frons and anteromedian margin of 
orbit arquate. Occiput large, interorbital suture 1.29 to 3.20 times the length of 
occiput. Eyes oval, oblong or subtriangular, subequal to or broader than frons in 
width. Outer margin of eyes variably suboval and posterolateral angle of the same 
variably rounded or subsquare. Apex of occiput extending to the level of maximum 
width of head. 
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Key to the species of genus Anax Leach 


Male 

Occiput small, interorbital suture about 3.2 times as long as occiput (Fig. 5)_ 

-- A. guttatus (Burmeister) 

Occiput large, interorbital suture about 2.09 times as long as occiput (Fig. 7) _ 
- A. immaculifrons Rambur 

Female 

1. Anteromedian margin of orbit substraight (Fig. 8) _ 

_ A. imperator Leach 

- Ateromedian margin of orbit arquate (Figs 6 and 9)_2 

2. Occiput small, interorbital suture 2.75 times the length or occiput (Fig. 6) ; 

posterior margin of occiput convex_ 

_ A. guttatus (Burmeister) 

- Occiput comparatively larger, interorbital suture 1.29 times the length of 
occiput (Fig. 9) ; posterior margin of occiput concave A. nigrolineatus Fraser 



Anax guttatus (Burmeister 1839) 
(Figs. 5 and 6) 


Material studied : 5 exs ; 1 ?, INDIA : WEST BENGAL : Jaipur Forest, 
Purulia, 9.x. 1983, coll A.K. Hazra and party ;*3 exs, ORISSA : 1 c?, Barkuda, 
28.viii.1919, coll S.L. Hora ; 2 ?$, Barsasan, Keonjhargarh, 27.bt.1972, coll K. Rai 
and party ; 1 cf, TAMIL NADU : on board the ship ‘ City of Karachi”, 18 miles off 
Cape Comorin, 25.xi.1927, coll J.A.R. Gockerell. 
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Male: Eyes subsquare, nearly as long as broad (Figs. 5) with weakly subsquare 
posterolateral angle ; occiput with concave posterior margin ; interorbital suture 
3.2 times the length of occiput. Anteromedian margin of eyes arquate. 

Female : Eyes subtriangular, visibly broader than long (Fig. 6), with subsquare 
posterolateral angle ; occiput small with concave posterior margin ; interorbital 
suture 2.75 times as long as occiput. 



Anax immaculifrons Rambur 1842 
(Fig. 7) 


Material Studied: 4<?(J, INDIA ; 1 ex, MAHARASHTRA : Panchgoni, ? date, 
coll E. Blatter and J. Fernandez ; 1 ex, UTTAR PRADESH : Rishikesh, 5.x.1976, 
coll R. K. Vershney ; 1 ex, PUNJAB : Choa, 15-21.x. 1930, coll S.L. Hora and 
party ; 1 ex, ? : Bhimsankar forest bunglow, 3.V.1965, coll B.S. Lamba and party. 

Male : Eyes suboval, longer than broad (Fig. 7), with lateral margin smoothly 
oval; occiput small with substraight posterior margin ; interorbital suture 2.09 
times the length of occiput. Anteromedian margin of eyes arquate. 

Note : The species is recorded here for the first time from Punjab and Uttar 
Pradesh. 



Fig. 8 : A. imperator Leach* Female. 
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Ana* imperator Leach 1815 
(Fig. 8) 

Material studied : 1 ? INDIA : PUNJAB : Dalhousie, May, 1927, coll. S.L. 
Hora. 

Female: Eyes suboval, broader than long (Fig. 8), with lateral margin smoothly 
oval. Occiput moderately large with concave posterior margin ; interorbital suture 
about twice as long as occiput. 

Note : The species has ben recorded for the first time from Punjab. 

Ana* nigroUneatus Fraser 1935 
(Fig. 9) 

Material studied : 1 $, INDIA : SIKKIM : Lachan, 4.vi.l959, coll A.G.K. 
Menon. 

Female : Eyes subtriangular, broader than long (Fig. 9), with posteriorly 
deflected outer margin. Occiput large with concave posterior margin. Interorbital 
suture 1.29 times as long as occiput. 



Fig. 9 : A. nigrolineatus Fraser, Female. 


Genus Hemianax Selys 1883 
(Figs. 10 and 11) 

Vesicle moderately large in comparison to frons. Anteromedian margin of 
eyes substraight. Occiput large and almost as long as the interorbital suture. Eyes 
oblong, a little longer than frons in width with posteriorly deflected outer margin. 
Apex of occiput extending to the level of maximum width of head. 

Hamianax ephippiger (Burmeister 1839) 

(Figs. 10 and 11) 

Material studied : 4 exs, INDIA ; 1 <5, RAJASTHAN, Pali, 4.xii.l956, coll B. 
Biswas ; 2 exs, BIHAR ; 1 <J , Patna, 5.viii.l967, coll K.K. Mukherjee ; 1 ? , Ranchi 
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collector and date of collection unknown; 1 $, MAHARASHTRA, Tarapora 
village, ? date, coll Kewetramani. 

Mate : Occiput narrower than vesicle in width and a little shorter than the 
interorbital suture in length with sinuous posterior margin (Fig. 10). 

Female : Occiput subequal to vesicle in width also subequal to the interorbital 
suture in lingth ; posterior margin of occiput squarely produced backwards 
{Fig. 11). 

Note : The species has here been recorded for the first time from the states ot 
Bihar and Rajasthan in India. 



Figs. 10&11 : Hamianax ephippiger (Burmeister) 10. Male, 11. Female. 


Genus Anaciaeschna Selys 1878 
(Fig. 12) 

Vesicle moderately large in comparison to frons. Anteromedian margin of 
eyes deeply arquate. Occiput very small, interorbital suture more than five times 
the length of occiput. tyes globular, broader than frons in width with nearly 
rounded outer margin. Apex of occiput falling behind the level of maximum width 
of head. 



-j mm * 1S»74 mm 

Fig. 12 : Anaciaeschna jaspidea (Burmeister), Male. 
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Fig. 13 : Gynacantha bainbriggei Fraser, Male. 


Gynacantha basiguttata Selys 1882 
(Fig. 16) 

Material studied: 2??, INDIA ; 1 ex, MEGHALAYA, Songook, lg. lx-1975, 
coll N. Muralidharan ; 1 ex., ARUNACHAL PRADESH, Tirap district, Deban, 
ll.xii.1982, coll S. Biswas. 

Female : Occiput very small, shaped as an isolateral triangle. Interorbital 
suture more than five times as long as the occiput. 

Note : The species has been recorded here for the first time from Arunachal 
Pradesh and Meghalaya states of the Indian Union. 



Fig. 16. G. basiguttata Selys, Female. 


Gynacantha dravida Lieftinck 1960 
(Fig. 14) 

Material studied : 1 <J, INDIA : WEST BENGAL, Calcutta, -.ix.1928, coll 
R.B.S. Swell. 
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Anaciaeschna jaspidea (Burmeister 1839) 

(Fig. 12) 

Material studied : 3<?<J, INDIA ; 1 ex, MEGHALAYA, Garo hills, Rongram, 
25.iv.1976, coll N. Muralidharan ; 2 exs. WEST BENGAL, Calcutta ; 1 ex, Jabakusum 
House building, 21.iii.1965, coll S. Manjhi; 1 ex. Horticulture garden, ll.x.1973, 
coll J. Ram. 

Male: Eyes as long as wide with outer margin very weakly deflected posteriorly. 
Occiput with, sinuous posterior margin. 

Note : The species is recorded here for the first time from Meghalaya and the 
plains of West Bengal. 


Genus Gynacantha Rambur 1842 
(Figs. 13 to 16) 

Vesicle rather small in comparison to frons. Anteromedian margin of eyes 
deeply arquate. Occiput small, interorbital suture 3.5 to 5.5 times as long as 
occiput. Eyes oval, broader than frons in width. Apex of occiput falling behind the 
point of maximum width of head. 


Key to the species of Genus Gynacantha Rambur 


Male 

Eyes broader than long and widest at a point a little below the middle of their 
length (Fig. 14) _ G. dravida Lieftinck 

Eyes as long as wide and widest at a point a little above the middle of their 
length (Fig. 13) _ G. bainbriggei Fraser 

Female 

Occiput very small, interorbital suture more than five times as long as occiput 
(Fig. 16)_ G. basiguttata Selys 

Occiput larger, interorbital suture less than four times as long as occiput 
(Fig. 15) - G. millardi Fraser 


Gynacantha balnbriggei Fraser 1922 
(Fig. 13) 

Material studied : 1 <?, INDIA : WEST BENGAL, Calcutta, 27.vii. 1972, 
coll unrecorded. 

Male : Eyes as long as wide and widest at a point a little above the middle of 
their own length. Occiput as wide as the vesicle. 

Note: The species has been recorded here for the first time from West Bengal. 



LAFTIRI & DAS : On Aeshninae tOdonata : A eshnidae) 



Male : Eyes broader than long and widest at a point a little below the middle of 
their own length ; occiput narrower than vesicle in width. 

Note : The species has been recorded here for the first time from Northern 
India. 

Gynacantha millardi Fraser 1920 
(Fig. 15) 

Material studied : 2 $?, INDIA ; 1 ex. ORISSA, Balangir, Harisankar road, 
17.xii. 1972, coll A.K. Mondal and party ; 1 ex, MAHARASHTRA, Poona, N.C.L. 
compound, -.-.1962, coll B.K. Haider. 

Female : Occiput small with sides a little longer than the hind margin. 
Interorbital suture less than four times the length of occiput. 

Note : The species has been recorded here for the first time from Orissa. 



1 nun » 14*75 


Fig. 15. G. mill ordi Fraser, Female. 

SUMMARY 

Nature of the epicranio-orbital complex has been discussed for twelve Indian 
Aeshninae dragonflies viz. Polycanthagyna erythromelas (MacLachlan), Aeshna 
mixta (LatreiUe), Anax. guttatus (Burmeister), A. immaculifrons Rambur, A. 
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imperator Leach, A. nigrolineatus Fraser, Hemianax ephippiger (Burmeister), 
Anaciaeshna jaspidea (Burmeister), Gynacantha bainbriggei Fraser, G. dravida 
Lieftinck, G. millardi Fraser and G. basiguttata Selys. The trend of variation has 
been discussed and tentative generic and species keys based on such studies have 
been provided. 
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ON SOME ANOMALIES IN DENTITION OF PREHISTORIC CANIDS 

MANOMAY GHOSH 

Zoological Survey of India, Calcutta-700 053 
INTRODUCTION 

The dentition in the genus Canis, that includes the dog, jackal, wold, covote and 
allied species, is typically 3142/3143. But occasionally supernumerary or subnumerary 
teeth are also encountered during odontological investigation. While studying 
some osteological material in the Prehistoric Zoology Laboratory of the department, 
the author came across such anomalies in the dentition of a few Canid specimens. 
The details of the study is the subject matter of the present communication. 

MATERIAL 

Sp. No. 1 - Intact skull, Canis familiaris ; Loc, Lalpahar, South Andaman, 1980 
(Kitchen Midden), Coll. S. Banerjee. 

Sp. No. 2 - Complete mandible, Canis lupus ; Reg. No. 3293, Loc. Burzahom 
Kashmir ; BZH - 3, A11; SEQD ; Pit 1 (Neolithic) ; Coll. Archaeological 
Survey of India. 

Sp. No. 3 - Complete mandible, Canis familiaris ; Reg. No. 3136, Loc. Burzahom 
Kashmir, BZH - 3, B11 ; SEQD ; Pit 1 (Megalithic) ; Coll. Archaeological 
Survey of India. 

Sp. No. 4 - Damaged mandible, Canis familiaris ; Reg. No. 3280, Loc. Burzahom, 
Kashmir, (Early Neolithic) ; Coll. Archaeological Survey of India. 

Sp. No. 5 - Damaged mandible, Canis familiaris ; Reg. No. 3036, Loc. Burzahom, 
Kashmir ; xxx' - xxivx', Pit 7 cut into 9 sealed by 8, (Early Neolithic), 
Coll. Archaeological Survey of India. 

OBSERVATION 

All the specimens were of un-sexed, adult subjects. In the skull of dog from 
South Andaman (Sp. No. 1, Fig. A) the formation of M3 in the left maxilla is an 
interesting anomaly. The molar is normal in its constitution, having tuberculated 
cusps and three roots, which are well embeded in the alveoli. The mandibular 
specimens are all from Burzahom, Kashmir. The presence of one extra anterior 
premolar, structurally resembling the Pi is seen on the left ramus of a wold’s jaw 
(Sp. No. 2, Figs. B&D). Likewise, another jaw of a dog also shows the presence of 
such extra premolar, anterior to Pi on its right ramus (Sp. No. 3, Fig. C). Both the 
premolars have a single root, protoconid cusp and a cingulum behind, and as such 
deserve the ordinal number Pi. The specimen No. 3, of course lacks the last molar 
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M 3 on right ramus. Specimen No. 4, (Fig. E) damaged mandible of a dog does not 
show the anterior premolar Pj on the right ramus and likewise the specimen No. 5, 
(Fig. F), another damaged lower jaw lacks it on the left. The last three examples 
are cases of subnumerary dentition. The supernumerary upper molar (M3) and 
lower promolars (Pj) quoted above were morphologically perfect, having distinct 
crown, neck and root regions, composed of the essential elements viz., enamel, 
dentine and a little root-cement. 


DISCUSSION 

The canids belong to the fissiped carnivores. In present day carnivores as well as 
the extinct Paleocene Creodonts, the maximal monodelphous dental formula 
3143/3143 =44 never exceeds and most of the placental mammals, which have been 
derived from early tertiary forms, had similar dentition (Peyer 1968). Barring the 
pig and mole, majority of the recent mammals have acquired a reduced dentition 
during evolution. The genus Canis is also not an exception to it and lacks two upper 
third molars (M 3 ) and has species-specific denition 3142/3143 =42. Excepting the 
case of African wild dog Otocyon, in which minor increase in the cheek teeth i.e. 
314(3-4)/3144 is observed, most of the recent species of carnivores have much 
reduced dentition, e.g. Dole 3142/3142. Felids 3121/3121, Hyenids 3141/3131. 
Therefore, when a progressive reduction in the number of cheek teeth are met with 
in the much evolved later forms, sudden re-appearence of a pristine molar or 
development of additional premolars, is interesting. Though the denition in the 
wild species is rather uniform and follows rigidly the species-typical dentition, 
anomalies are also found to occur in them. Nellis (1972) observed a number of 
dental abnormalities involving both supernumerary and subnumerary denition in 
wild Coyotes (Canis lutrans) from central Alberta. He also found the presence of 
such extra premoiars (Pi) in two specimens and third upper molar (M 3 ) in one 
specimen of Coyotes. 

In domestic dog, the upper cheek teeth are generally six and the lower cheek 
teeth are seven. But in extreme brachycephalic breeds, these numbers may be 
further reduced to 5/7 or even less (Sisson & Grossman 1953). So, the breed- 
oriented reduction of teeth or individual loss of certain tooth are not very 
uncommon in the recent dogs. But the re-appearence of a vestigeaF molar or 
formation of additional premolars in some prehistoric dogs, including one that 
belongs to a wolf are noteworthy. The remains from Burzahom, Kashmir are 
dated to 2500 B.C., but the skull from Kitchen midden of South Andaman is not 
much old and is assumed to be 200 - 500 years B.P. 

The development of the upper third molar M 3 , in the skull of a dog (Fig. A) from 
South Andaman (Kitchen Midden) may be accounted as a sudden recapitulation of 
the palingenetic dentition (i.e. 3143) in the left maxilla against the cenogenetic 
(i.e. 3142) retained by the opposite side. It is morphologically reciprocal to the 
lower M 3 , and from the ground condition of the (tri-) tuberculated cusps, it is 
evident that the tooth received regular resistance from the lower M 3 when the beast 
was alive. The additional M 3 in Coyote studied by Nellis (1972) also had three roots, 
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skull is rather roundish like the lower M 3 in shape. The upper and lower cheek teeth 
in Canis do not correspond but rather dovetail. Normally, the rudimentary, single 
rooted lower last molar is not occlusal to the upper last molar (M 2 ) and practically in 
the absence of M 3 , remains un-opposed and thus functionally becomes less important. 
Probably this is the reason for occasional loss or complete non-formation of the 
tooth as is testified by one of the present material also (Sp. No. 3). Nellis (1972) also 
mentioned that the most common dental anomaly involved is in the loss of M 3 and 
he accounted for its rudimentary structure and remote situation. The present 
author assumes that like the vestigeal upper M\ the lower M 3 in dog may also 
become degenerate someday. However, due to the presence of M\ the length of the 
cheek teeth series in Sp. No. 1 , becomes 3.50 mm longer and reaches the periphery 
of the palatine plane. 

The existence of five functional premolars in the lower ramus in specimen 
Nos. 2 & 3 are also example of supernumerary dentition. Nellis (1972) observed 
such premolars anterior to Pi in both the jaws of one Coyote and on the left jaw of 
another. Generally, in Canis, the first cheek tooth appears only once at the age of 
4-5 months and does not have any descendant thereafter. So, it is difficult to 
consider that a milk Pi and a secondary Pi simultaneously occupy two different 
alveolus without replacing one another and continue to grow and function, the 
occupation of more anterior portion of the jaw by the additional Pj diminishes the 
C-Pi gap, meant for the accomodation of upper canine by 3-5 mm. The presence of 
the five premolars in alinement (3153) poses difficulty in assessing their seniority 
and in asigning the ordinal numbers. If the premordial premolar is put with ordinal 
number Pi, then the last premolar, mesial to Mi is to fee ordinated P 5 . 

The non-formation of M 3 in specimen No. 3 and P| in specimen Nos. 4 & 5 are 
examples of subnumerary dentition. Presumably these teeth were not developed 
at all as is evident from the absence of any alveolar scar and no special dental cells 
(odontoblast/ameloblast) could be differentiated in the area. The absence of Pj 
increases the alveolar gap between C-P 2 by 5 mm. and renders the portion of the 
ramus more diastema like. The absence of lower M 3 in specimen No. 3, decreases 
the length of cheek teeth series by 3 mm. Generally from carnassial, the teeth 
diminish in size and in number of roots both forward and backward. Therefore, 
missing of anterior premolar or posterior molar in the dog are not surprising. But 
development of unusual tooth is interesting from the point of genetics and 
odontology. 


SUMMARY 

One extra upper molar (M 3 ) and two additional premolars (Pi), examples of 
supernumerary dentition and missing of lower third molar (M3) and anterior 
premolars (Pi) example of subnumerary denition have been observed in some 
prehistoric remains of Canids from Burzahom, Kashmir and South Andaman. Loss 
or non-formation of anterior or posterior cheek teeth are more common in Cams as 
these teeth are rudimentary in structure, but supernumerary teeth in Canis. that 
too in prehistoric forms is noteworthy from the point of dental anatomy. It has 
probably resulted from genertical or developmental disorder. It appears that in 
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absence of the upper last molar (M ) in dog, the lower one (M3) becomes non¬ 
functional and therefore may become completely degenerated someday. 
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RECORDS OF MOSQUITOES (DIPTERA : CULICIDAE) FROM 
MANIPUR : GENERA MIMOMYIA, COQUILLETTIDIA, MANSONIA, 
TRIPTEROIDES, AND URANOTAENIA. 


KB. RAJPUT* and T.K. SINGH 

Department of Life Sciences, Manipur University 
Imphal, 795003 


INTRODUCTION 

The so far known mosquito-records from the state of Manipur (Barraud, 1934 ; 
Christophers, 1933 ; Covell, 1927, 1931 ; Puri, 1936 ; Mortimer, 1946 and Malhotra 
et al., 1983) did not include genera Mimomyia, Tripteroides, and Uranotaenia, 
while the genera Mansonia and Coquillettidia are represented each by single 
species (Malhotra et al., 1983). 

The present communication includes the distribution records for these genera 
in the State of Manipur. The surveys for the present distribution records were 
made during 1983 to 1985. The collection procedure, rearing and identification 
technique, description of area & climate, have already been described earlier 
(Rajput and Singh, 1986). 


COLLECTION RECORDS 
1 . Mimomyia luzonensis (Ludlow) 

O'Reillia luzonensis Ludlow. 1905, Can. Ent. 37 : 101 ; Barruad, 1934 : 113-115 ; Knight and Stone, 
1977 : 248. 

This species is Oriental in distribution. It has been recorded from Manipur, 
Tamil Nadu, Uttar Pradesh and West Bengal. 

Present records : Manipur : Chingmeirong (785 m.) — 18c?c?, 6 $ $(18 Sept. 
83 — 29 Nov. '83), 14<?c?, 4 ? ?(27 Jul. ’84 — 14 Oct. ’84) were collected from 
Quercusacutissima plantation. Khongampat (785 m.) — 12c?<?, 4 2 2(27 Nov. ’83), 
2<?<?(12 Aug. '84 — 16 Dec. '84) from herb vegetation. Mantripukhri (785 m.) — 
2c?c?U3 Nov. '83 — 19 Nov. '83) from bulb-light. 


Present address : Central Tasar Research & Training Institute. Basic Seed Multiplication & Training 
Centre. Kumarganj. Fai/abad tU.P.l 224229 INDIA. 
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2 . Mimomyia chamberlaini Ludlow 

Mimomyia chamherlaini Ludlow. 1904. Can. Ent. 36 : 297 : Barruud. 1934 : 108-111 : Knight and Stone, 
1977 : 285. 

The species is known-from Oriental region and recorded from all over India. 

Present .records : Manipur : Chingmeirong (785 m.) : 2 55, 1 $ (17 Oct. ’83) 
larvae reared from a pond, 555, 13$ $(29 Nov. ’83 — 25 Dec. ’83), 10 $$(22 Jan. 
’84) from Quercus acutissima plantation, 6 $ $ (7 Jan. ’84) from herb vegetation. 
Associated breeder was Anopheles gigas. 

3. Mimomyia hybrida (Leicester) 

Conopomvia hybrida Leicester. 1908. Cut. Malaya : 115; Barruad. 1934 : 111-113; Knight and Stone. 
1977; 286. 

This is an Oriental species recorded from Assam, Bihar, Manipur and West 
Bengal in India. 

Present records : Manipur : Chingmeirong (785 m.) — 355, 1 $ (2 Oct. ’83 — 
14 Oct. ’83), 3c? <?(13 Jul. ’84 — 14 Oct. ’84) from Quercus acutissima plantation. 
Jiribam (150 m.) — 1 $ (7 Oct. ’84) from Banana(A lusa balbisiana) groves. 
Mantripukhri (785 m.) — 1 $ (20 Nov. ’83) from bulb — light. 


4. CoquilleUidia crassipes (van der Wulp) 

Culex crassipes Van der Wulp, 1881. Nat. Hist. : 9 ; Knight and Stone, 1977 : 290. 

The species is known to be distributed in Oriental, Palaearctic and Australian 
region. Recorded from all over India. 

Present records : Manipur : Beru-Khudom (1,200 m.) — 4.5c?, 1 $ (23 Oct. ’85) 
from shrubby vegetation. Chandel (1,500 m.) — 7 55, 11 $ $ (22 Oct. ’85) from 
mixed vegetation in forest. Chingmeirong (785 m.) — 1 5 (14 Oct. ’83) from 
shruby vegetation, 1 $ (14 Apr. ’84) from herb vegetation, 41 55^ 10 $ $(27 Jun. ’84 

— 14 Oct. ’84) were collected from shrubby vegetation of Quercus acutissima. 
Geljang (820 m.) — 1 ? (27 Nov. ’84) from shrubby forest of Lithocarpus dealbata. 
Khongampat (785 m.) — 1 c? (12 Aug. ’84), from herb vegetation. Kwakta (760 m.) 

— 4c? 5, 1 ? (8 Oct. ’83) from shrubby plantation of mulberry. Langol-hill (785 m.) 

— 1 cT (29 Jul. ’84) from pit-shelter. Mantripukhri (785 m.) — 1 c? (11 Oct. ’83), 

1 c? , b $ t (27 Jul. ’84 — 21 Oct. ’84) from bulb — light. Modikhul (1,150 m.) — 

2 55, 1 ? (23 Oct. ’85) from herb vegetation. Moltam-hill (820 m.) — 1 5 (1 Nov. 
’84) from shrubby forest. Moreh (150 m. — 1 5 (19 Aug. ’84) from shrub 
vegetation. Pheidinga (900 m.) — 15 (12 Aug. ’84) from shrubby vegetation. 
Zaphou (1,000 m.) — 1 $ (21 Oct. ’85) from herb vegetation, 36$ $(21 Oct. ’85 — 
22 Oct. ’85) from human-bait. 

5. Mansonia annulifera (Theobald) 

Panoplites annulifera Theobald. 1901. Monogr. Cut. 2 : 183. Barraud, 1934 : 127-128; Knight and Stone, 
1977 ; 297. 

The distribution of the species is known from Oriental region extending upto 
New Guinea in Australian region. Recorded from all over India except some 
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western states viz., Gujarat, Rajasthan, Punjab, Harayana, Himachal Pradesh and 
Jammu & Kashmir. 

Present records : Manipur : Mantripukhri (785 m.) — 1 ? (21 Nov. ’83) from 
cattle-shed ; 4? 9(9 Aug. ’84 - 13 Oct. ’84) from bovine-baits. 

6 . Mansonia Indiana Edwards 

Mansonia indiana Edwards, 1930, Bull. Ent. Res. 21 : Ml. Barraud, 1934 : 130-131 ; Knight and Stone. 
1977 : 297. b 

Distributed in Oriental region and New Guinea. In India recorded from 
Assam, Kerala, Manipur, Meghalaya, Mizoram, Nagaland, Tamil Nadu and West 
Bengal. 

Present records : Manipur : Chingmeirong (785 m.) — 12 ? ? ( 1 1 Sept. '83 — 6 
Nov. ’83), 17 ? ? (27 Jun. ’84 — 13 Sept. ’84) were collected from day-biting, 9 5(5, 
13 2 2 (18 Sept. ’83 - 4 Dec. ’83), 1 ? (9 Jun. ’84), 1 ? (28 Jul. ’84), 2 2 ? (8 Aug. 
’84), 4 55, 16? ? (9 Aug. ’84 — 14 Oct. ’84) from shrubby vegetation. Khongampat 
(785 m.) — 1 (27 Nov. ’83) from herb vegetation. Langol-hill (785 m.) — 555 

(29 Jul. ’84) from pit — shelter. Mantripukhri (785 m.) — 6 ? 2 (2 Oct. ’83 — 21 
Nov. ’83), 2 2 2 (10 Jul. ’84 — 15 Sept. ’84) from cattle-sheds, 1 ? (21 Oct. ’83) from 
shrubby vegetation, 1 5,25 ? ? (23 Oct. ’83 — 15 Nov. ’83) 255, 134 ? ? (8 Apr. 
’84 — 14 Oct. ’84) from human-bait, 4 ? ? (14 Nov. ’83 — 26 Nov. ’83), 255 5, 116?? 
(24 Apr. ’84 — 29 Oct. ’84) from bovine-baits, 5 $ ? (27 Jun. ’84 — 14 Oct. *84) from 
bulb-light. 


7. Mansonia uniformis (Theobald) 

Panoplites uniformis Theobald, 1901, Monogr. Cul. 2 : 180; Barraud. 1934 : 129-130; Knight and Stone, 
1977 : 297. 

This has been recorded from Ethiopian, Oriental and Australian regions, last 
to Bismarks, Japan and Ryukyu-Retto. Recorded from all over India. 

Present records : Manipur : Bungmul (850 m.) — 2 ? S (27 Nov. ’84) from herb- 
vegetation. Chandel (1,500 m.) — 1 ? (22 Oct. ’85) from shrubby vegetation. 
Chingmeirong (785 m.) — 1 5,4??(11 Sept. ’83), 15 ? ? (13 Jul. ’84 — 14 Oct. ’84) 
from human-bait during day in Quercus acutissima plantation, 95 5 , 6 ? 2 (18 
Sept. ’83 — 4 Dec. ’83), 955, 14? ? (9 Jun. ’84 — 14 Oct. ’84) from shrubby 
vegetation. Jiribam (1,500 m.) — 2 ? 2 (7 Oct. ’84) from bovine-bait, Kanglatongbi 
(1,000 m.) —1 ? (12 Aug. ’84) from herb vegetation. Khongampat (785 m.) — 1.? 
(27 Nov. ’83), 1 5 (12 Aug. ’84) from herb vegetation. Kwakta (760 m.) — 45 5, 

2 ? 2 (8 Oct. ’83), from shrubby vegetation. Langol-hill (785 m.) — 18 55, 3? % 
(29 Jul. ’84) from pit-shelters. Mantripukhri (785 m.) — 18 ? 2 (19 Sept. ’83 — 23 
Nov. ’83), 5 $ ? (26 Jul. ’84 - 22 Aug. ’84) from cattle-sheds, 3 S S (21 Oct. ’83) 
from shrubby vegetation, 1 5,28 ? 2 (23 Oct. ’83 — 15 Nov. ’83), 1 5,38 ? ? 
(25 Apr. ’84 — 14 Oct. ’84) from human-bait, 455,9 ? 2 (14 Nov. ’83 — 26 Nov. 
’83), 2 5 5, 154 2 2 (4 Apr. ’84 — 28 Oct. ’84) from bovine-bait, 1 ? (7 Nov. ’83), 

3 55, 4 ? ? (27 Jun. ’84 — 15 Aug. ’84) from bulb-light. Moltam-hill (820 m.) — 
1 ? (1 Nov. ’84) from day-biting. Phedinga (900 m.) — 15,1 2(12 Aug. ’84) from 
shrubby vegetation. Zaphou (1,000 m.) — 8 ? ? (21 Oct. ’85 — 22 Oct. ’85) from 
human-bait. 
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8 . Tripleroides indicus (Barraud) 

Rachionotomyia indicus Barraud, 1929, Indian J. med. Res. 16 : 1061. 

The species has been recorded from Burma, Celebes, India and Thailand. It is 
known from Assam, Manipur, Meghalaya and West Bengal in India. 

Present records : Manipur : Nungba (750 m.) — 1 ? (8 Oct. ’84) from day- 
biting. 

9. Ura no taenia bicolor Leicester 

Uranotaenia bicolor Leicester, 1908, Cut. Malaya : 225 ; Barraud, 1934:83; Stone etal. 1959:110; Knight 
and Stone, 1977 : 339. 

The species is known from Hainan Islands, India and Malaysia. In India, 
recorded from Karnataka and Manipur. 

Present records : Manipur : Mantripukhri (785 m.) — 1 % , 1 S (12 Nov. ’83) 
from light during night. 

10. Uranotaenia bimaculata Leicester 

Uranotaenia bimaculata Leicester, 1908, Cul. Malava : 226 ; Barraud, 1934 : 78-79 ivnight and Stone, 
1977 : 340. 

The species is known from India and Malayasia. Recorded from Manipur and 
West Bengal in the country. 

Present records : Manipur : Mao (1,850 m.) — 1 c? (8 Sept. ’85) larva was 
reared from a discarded motor-tyre. Associated breeders were Culex harrisoni 
and C. pallidothorax. 

11 . Uranotaenia recondita Edwards 

Uranotaenia recondita Edwards, 1922, Bull. Ent. Res. 13 :91 ; Barraud, 1934 ; 83-84; Knight and Stone, 
1977 : 344. 

The species has its distribution in Hainan Island, India, Sri Lanka and Thailand. 
In India, it has been recorded from Andhra Pradesh, Bihar, Karnataka, Madhya 
Pradesh, Manipur and Tamil Nadu. 

Present records : Manipur : Khonga/npat (785 m.) — 1 ? (27 Nov. ’83) from 
herbs below trees. 


12. Uranotaenia edwardsi Barraud 

Uranotaenia edwardsi Barraud, 1926, Ind Joum. Med. Res. 14 : 337 ; Barraud, 1934 ; 65-66; Knight and 
Stone 1977 : 348. 

This species has its distribution in Hainan Islands, India, Malaya and Thailand. 
Recorded from Assam, and Manipur in the country. 

Present records : Manipur : Mantripukhri (785 m.) — 2 <? 4 $ ? (11 Oct. ’83 

19 Nov. ’83), 2 $ $ (15 Aug. ’84 — 20 Oct. ’84) collected from bulb-light. 

13. Uranotaenia cambestris Leiscester 

Uranotaenia campestris Leicester, 1908, Cul. Malaya : 213 ; barraud, 1934 ; 68 ; Stone et al. 1959 ; 111; 
Knight and Stone, 1977 : 347. 

This is an Oriental species recorded from Assam, Bihar, Delhi, Manipur and 
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Uttar Pradesh in India. 

Present records : Manipur : Chin$meiron$ (785 m.) — 1 <J , 1 ? (14 Oct. ’84 — 
30 Oct. 85) from shrubby vegetation of Querus acutissima. Jiribam (150 m.) — 
1 ? (7 Oct. ’84) from shrubby vegetation. 

14. Uranotaenia macfarlanel Edwards 

Uranotaenia macfarlanei Edwards, 1914, Bull. Ent. Res. 5:127; Barraud, 1934:70-71; Knight and Stone, 
1977 : 350. 

The species has its distribution range in Oriental, south western and southern 
Palaearctic region. In India, it is known from Assam and Manipur only. 

Present records : Manipur : Geljan$ (850 m.) — 1 <f , 1 ? (27 Nov. ’84) from 
shrubby forest of Lithocarpus dealbata. 

SUMMARY 

The present paper includes distribution record for Mimomyia luzonensis, 
M. chamberini, M. hybrida, Coquillettidia crassipes, Mansonia annulifera, M. 
indiana, M. unitormis, Tripteroides indicus, Uranotaenia bicolor\ U. bimaculata 
U. recondita, U. edwardsi, U. campestris, and U. mactarlanei in the Manipur. 
Except Coquillettidia crassipes and Mansonia uniformii all other species are 
recorded for the first time from the State. The larval associates were also noted for 
the species which were reared from larval collection. 
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nSH FAUNA OF DISTRICT SAHARANPUR (UTTAR PRADESH) WITH 
NOTES ON ECOLOGY AND ZOOGEOGRAPHY 


D.P. JUNEJA and RAJ TILAK 

Northern Regional Station, Zoological Survey of India, Dehradun, (U.P.) 


INTRODUCTION 

Saharanpur district is an important geographical area which presents a variety 
of topographical realms, comprising nontane, submontane and plain areas. The 
area is contained within the parallels of 29°34' and 30°24' north latitude and of 
77°7' and 78° 12' east longitude. Ganga and Yamuna reivers form the east and 
west boundaries of the district, while it is surrounded by Siwalik hills on its 
northern side, extending in southeast direction upto Hardwar, a distance of about 
62 kms. Muzaffamagar district is situated on its southern side. The length and 
width of the district are nearly 104 and 90 kilometres respectively. On either side 
of two main rivers of the district, there is a broad and low lying valley full of 
swamps, in addition to grassy plains and forests. The hills are abrupt and rugged 
On its southern side, but has a small slope towards north. Sal, Sain, Chir, Sheesham, 
Eucalyptus, Zizyphus trees are mostly found in the hills. The important peaks in 
the district are Mohund Pass 2916 feet, Doiwala peak 2947, Sahansra 3011, 
Bahansia 3059 and Amsot 3140 feet. 

The fish fauna of this district has considered ecological and zoogeographically 
very important. The various varieties of ecological niches contribute to the great 
variety of fish fauna. Hugh Falconer (1868) named a small fish from the district as 
Esox hindustanicus which was later on identified as Xenentodon cancila. This 
reference was forgotten for almost a centurey when Myer’s (1960) pointed out the 
existence of this reference about a fresh water belonid fish. So far, 39 species have 
been recorded from the district by Day (1875-78), Fowler. (1924) and Husain 
(1975). Tilak and Husain (1974, 1980) have described new species from the district 
such as taguvia riberiroi kapuri, and Psilorhynchus sucatio nudithoracisus and 
discovered the distribution of eastern Indian forms in the streams of this area and 
confirmed Jtheir taxonomic status. The present authors have collected, studied 
and identified 86 species from the district, thus adding 47 species to the fish .fauna 
already known through literature. These species belong to 48 genera, 18 families 
and 7 orders, which are categorised according to the most recent classification 
available in the literature. 
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Fig. 1. Map of Distc. Saharanpur (Uttar Pradesh). 


MAP OF 

DISTT. SAHARANPUR 
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MATERIAL COLLECTED 

The collection was made from the Ganga and the Yamuna rivers bordering the 
eastern and western boundary of the district besides rivers, streams such as Ram 
Ganga, Ganga Rao, Pathri, Ratmau, Sailani, Kali Hindon, Krishna, Katha, Sendhali, 
Budhi Yamuana, Maskhara, Dhamola, Paondhoi, Chahachahi and Nagadev as 
depicted in the Map (Fig. 1). Besides this, collection has also been made from the 
various ponds, seasonal streams and ditches in the district during the last four 
years duration in all seasons. The fishes were collected with the help of cast net, 
hand net, drag net, sweep net etc. 

SYSTEMATIC LIST OF FISHES 

Class PISCES 

Sub class Teleostomi 
Cohort ARCHAEOPHYLACES 
Superorder OSTEOGLOSSOMORPHA 
Order OSTEOGLOSSIFORMES 

Family NOTOPTERIDAE 
Genus Notopterus Lacepede 

1. Notopterus chitala (Hamilton) 

2. Notopterus notopterus (Pallas) 

Cohort EUTELEOSTEI 
Superorder OSTARIOPHYSI 
Order CYPRINIFORMES 

Subfamily SCHIZOTHORACINAE 
Genus Schizothorax Heckel 

3. Schizothorax richardsonii (Gray) 

Genus Schizothoraichthys Misra 

4. Schizothoraichthys (Racoma}progastus (McClelland) 

Subfamily RASBORINAE 

Genus Amblypharyngodon Bleeker 

5. Amblypharyngodon mola (Hamilton) 

Genus Aspidoparia Heckel 

6 . Aspidoparia jay a (Hamilton) 

7. Aspidoparia morar (Hamilton) 
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Genus Barilius Hamilton 

8. Barilius harila Hamilton 

9. Barilius ham a Hamilton 

10. Barilius bendelisis Hamilton 

11. Barilius shacra Hamilton 

12. Barilius vagra Hamilton 

Genus Raiamas Jordan 

13. Raiamas bola Hamilton 

Genus Brachydanlo Weber and Beaufort 

14. Brachydanio rerio (Hamilton) 

Genus Danio Hamilton 

15. Danio devario Hamilton 

Genus Esomus Swainson 

16. Esomus danricus (Hamilton) 

Genus Parluciosoma Howes 

17. Parluciosoma daniconius daniconius (Hamilton) 

Subfamily CULTRINAE 

Genus Chela Hamilton 

18. Chela (Chela) cashius Hamilton 

19. Chela (Chela) laubuca Hamilton 

Genus Salmostoma Swainson 

20. Salmostoma bacaila (Hamilton) 

Subfamily CYPRININAE 

Genus Catla Valenciennes 

21. Catla catla (Hamilton) 


Genus 


Chagunius Smith 
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22. Chagunius chagunio (Hamilton) 

Genus Cirrhinus (Oken) Cuvier 

23. Cirrhinus mrigala (Hamilton) 

24. Cirrhinus reba (Hamilton) 

Genus Labeo Cuvier 

25. Labeo calbasu (Hamilton) 

26. Labeo dero (Hamilton) 

27. Labeo dyocheilus McClelland 

28. Labeo gonius (Hamilton) 

29. Labeo pangusia (Hamilton) 

30. Labeo rohita (Hamilton) 

Genus Osterobrama Hecrel 

31. Osteobrama cotio (Hamiton) 

Genus Oriechthys Smith 

32. Oriechthys cosuatis (Hamilton) 

Genus Puntius Hamilton 

33. Puntius carle tone Fowler 

34. Puntius chola Hamilton 

35. Puntius conchonius Hamilton 

36. Puntius sarana sarana Hamilton 

37. Puntius sophore Hamilton 

38. Puntius terio Hamilton 

39. Puntius tic to Hamilton 

Genus Tor Gray 

40. Torputitora (Hamilton) 

41. Tor tor (Hamilton) 

Subfamily GARRINAE 

Genus Crossocheilus Van Hasselt 
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42. Crossocheilus latius (Hamilton) 

Genus Garra Hamilton 

43. Garra gotyla gotyla (Gray) 

Family PSILORHYNCHIDAE 

Genus Psilorhynchus McClelland 

44. Psilorhynchus sucatio nudithoracicus Tilak and Husain 

Family HOMALOPTERIDAE 

Subfamily NOEMACHEILINAE 
Genus Noemacheilus Van Hasselt 

45. Noemacheilus denisoni denisoni Day 

46. Noemacheilus botia (Hamilton) 

47. Noemacheilus corica (Hamilton) 

48. Noemacheilus montanus (McClelland) 

49. Noemacheilus rupecula (McClelland) 

Family COBITIDAE 

Subfamily BOTIINAE 

Genus Botia Gray 

50. Botia lohachata Chaudhqri 

Subfamily COBITINAE 

Genus Lepidocephalus Bleeker 

51. Lepidocephalus (Lepidocephalichthys) annandalie Chaudhuri 

52. Lepidocephalus {Lepidocephalichthys) caudofurcatus Tilak and Husain 
53 Lepidocephalus (Lepidocephalichthys) guntea (Hamilton) 

Order SILURIFORMES 

Family BAGRIDAE 

Genus Mystus Scopoli 

54. Mystus bleekeri (Day) 

55. Mystus cavassius (Hamilton) 

56. Mystus vittatus (Bloch) 


Genus 


Pseudeutropius Bleeker 
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57. Pseudeutropius atherinoides (Bloch) 

Genus Aorichthys Wu 

58. Aorichthys seenohala (Sykes) 

Genus Rita Bleeker 

59. Rita rita (Hamilton) 

Family SILURIDAE 

Genus Ompok Lacepede 

60. Ompok bimaculatus (Bloch) 

Genus Wallago Bleeker 

61. Wallago attu (Schneider) 

Family S1SORIDAE 

Genus Bagarius Bleeker 

62. Bagarius yerre/lii Sykes 

Genus Gagata Bleeker 

63. Gagata cetiia (Hamilton) 

Genus Glyptothorax Blyth 

64. Glyptothorax pectinopterus (McClelland) 

65. Glyptothorax saisii (Jenkins) 

66. Glyptothorax telchitta (Hamilton) 

Genus Laguvia Hora 

67. Laguvia ribeivoi kapuri Tilak and Husain 

Family SCHILBEIDAE 

Subfamily SCHILBEINAE 

Genus Clupisoma Swainson 

68. Clupisoma garua (Hamilton) 

Family AMBLYCIPITIDAE 

Genus Amblyceps Blyth 
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69. Amblyceps mangois (Hamilton) 

Family CLARIIDAE 

Genus Clarias Scopoli 

70. Clarias batrachus (Linnaeus) 

Family HETEROPNEUSTIDAE 

Genus Heteropneustes Mueller 

71. Heteropneustes fossil is (Bloch) 

Super order ATHERINOMORPHA 
Order ATHERIN1FORMES 

Family BELONIDAE 

Genus Xenentodon Regan 

72. Xenentodon cancila (Hamilton) 

Order CHANNIFORMES 

Family CHANNIDAE 

Genus Ophiocephalus Bloch 

73. Ophiocephalus gachua Hamilton 

74. Ophiocephalus mamlius Hamilton 

75. Ophiocephalus punctatus (Bloch) 

76. Ophiocephalus striatus (Bloch) 

Order PERCIFORMES 

Family NANDIDAE 

Genus Nandus Valenciennes 

77. Nandus nandus (Hamilton) 

Subfamily BADINAE 

Genus Badis Bleeker 

78. Badis badis (Hamilton) 

Family BELONTIDAE 

Subfamily TRICHOGASTRINAE 
Genus Colisa Cuvier 

79. Colisa fasciatus (Schneider) 

80. Colisa lalius (Hamilton) 



JUNEJA & TILAK : Fish fauna of Saharanpur District 


185 


Family CHANDIDAE 

Genus Chanda Hamilton 

81. Chanda ranga Hamilton 

82. Chanda nama Hamilton 

Family GOBIIDAE 

Subfamily GOBINAE 
Genus Glossogobius Gill 

83. Glossogobius qutum (Hamilton) 

Order MASTACEMBELIFORMES 

Family MASTACEMBELIDAE 

Genus Mastacembelus Scopoli 

84. Mastacembelus armatus (Lac£p6de) 

85. Mastacembelus pancalus (Hamilton) 

Genus Macrognathus Lacepede 

86. Macrognathus aculeatus (Bloch) 

Note Besides, those species which are recorded in this paper, there are two 
pecies i.e. Pseudogas ter gora (Hamilton) and Salmostama phulo (Hamilton) 
✓hich are also likely to occur in the district according to local information but 
ould not be collected for study hence included in the key to the identification of 
he fishes. 


KEY FOR THE IDENTIFICATION OF THE FISHES OF SAHARANPUR 

DISTRICT (U.P.) 

1. The maxilla forms the gape of the mouth ; the pterygoid teeth developed ; 
swim bladder connected to otic region (Otophysic connection) without 

intercalation of bony elements ; hypurals supported on 1-5 centra. 

. (Taeniopaedia and Archaeophylaces) (2) 

The maxilla completely or partially excluded from the gape of the mouth by 
the pre-maxilla ; pterygoid teeth absentswim bladder connected to otic 
region (Otophysic connection) involving in many cases the intercalation of 
bony elements ; hypurals supported on a half centrum . (Euteleostei) (3) 

2. Opercular scales much larger than those on body ; maxille not extending 
beyond the hind edge of the orbit ; no black spot at the tail ; dorsal part of 

body less humped ; 28-33 scutes along the abdominal edge. 

. (Notopterus notopterus (Pallas) 
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Opercular scales not larger than those on the hody ; maxilla extending far 
beyond the hind edge of the orbit ; a few black spots at the tail end ; dorsal 
part of body much humped ; 50-51 scutes along abdominal edge 

Notopterus chitala (Hamilton) 

3. The anterior vertebrae modified to form the weberian apparatus, .. . 

Ostariophyceae (4) 

The anterior vertebrae not modified to form the weberian apparatus 

( 82 ) 

4. Body with scales (Cycloid) Cypriniformes (5) 

Scales usually absent except in some forms, where they are modified to form 
bony plates Siluriformes (63) 

5. Pectoral with more than one or two unbrached rays ; mouth always 

ventral Psilorhynchus sucatio nudithoracicus Tilak & Husain 

Pectoral with one or rarely a second rudimentary unbranched ray ; mouth 
dorsal, terminal or ventral (6) 

6. Barbels one to two pairs or absent; No sub-ocular spine ; mouth terminal or 

inferior ; gill openings wide ; scales generally large ; eyes never covered with 
skin Cyprinidae (7) 

Barbels 3-4 pairs ; sometimes with a simple or bifid movable spine present in 
a groove before or below the eye ; mouth inferior ; gill openings small or 
moderate ; scales small or rudimentary ; eyes sometimes covered with skin 

Cobitidae 

7. Scales always small in size or absent ; anal sheath covered with enlarged tile 

like scales Schizothoracinae (54) 

Scales may be small or big but always present ; anal without enlarged scales 

( 8 ) 

8. Abdomen round or flat ; dorsal fin not in the posterior half of body 

Rasborinae (13) 

Abdomen or part of it keeled but not serrated ; dorsal fin always in the 
posterior half of the body Cultrinae (9) 

9. Pelvic fins originate pearer to pectoral base than to anal base ; outer pelvic 
rays produced ; predorsal scales do not extend to the inter-orbijal space ; 
lateral line abruptly curved downwards above the pectoral fin 

Chela Hamilton ,(10) 

Pelvic fins originate nearer to anal base than to pectoral base ; outer pelvic 
rays not produced ; predorsal scales extend to the inter-orbital space ; lateral 
line gently curves down above the pectoral; a knob at the symphysis of lower 
jaw fitting into a corresponding depression in the upper jaw present (11) 

10. Lateral line scales 5L56 ; predorsal scales 23-29 ; no shoulder spot present 

Chela (chela) cachius Hamilton 

Lateral line scales 34-37 ; predorsal scales 15-20 ; a dark shoulder spot 
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present Chela (Chela) laubuca Hamilton 

11. Bones of pectoral girdle support the edge of the hardened and muscular 
thorax ; lateral line scales more than 100 . . . Pseudogaster gora (Hamilton) 

Bones of pectoral girdle do not support the edge of the thorax ; lateral line 
scales less than 100. Salmostoma Swainson (12) 

12. 16-18 branched rays in the anal fin ; lateral line scales 80-87 . 

Salmostomaphulo (Hamilton) 

11-13 branched rays in the anal fin ; lateral' line scales more than 85. 

Salmostoma bacaila (Hamilton) 

13. Origin of dorsal fin nearly opposite the ventral fin or a little before . . . (27) 

Origin of dorsal fin clearly behind the ventral fin. (14) 

14. Lateral line incomplete. Amblypharyngodon mola (Hamilton) 

Lateral line complete .. ( 15 ) 

15. Dorsal fin does not extend to above the anal fin ; anal fin with 5-11 branched 

ra ys. (16) 

Dorsal fin generally extending over the anal ; anal fin with 7-33 branched 
rays. ( 19 ) 

16. A symphysial knob present in the lower jaw fitting into the upper jaw ; mouth 

oblique ; both lips present. (18) 

Abdomen or part of it keeled but not serrated ; dorsal fin always in posterior 
half of the body. (17) 

17. 8-10 branched rays in the anal fin ; lateral line scales 38^42. 

. Aspidoparia morar (Hamilton) 

7 branched rays in the anal fin ; lateral line scales 52-60 . 

. Aspidoparia jay a (Hamilton) 

18. Barbels absent.•. . . . Parluciosoma daniconius daniconius (Hamilton) 

Maxillary barbels very long. Esomus danricus (Hamilton) 

19. Anal fin long (25-38) rays ; body laterelly much compressed. 

. Osteobrama cOtio (Hamilton) 

Anal fin short (7-15 rays) ; body not so much laterally compressed . . . (20) 

20. Sub-orbital ring of bones distinctly broad and prominent; cleft of the mouth 

often extending beyond anterior margin of eye ; mandibles rather broad 
..:. (21) 

Sub-orbital ring of bones not broad ; cleft of mouth extending beyond 
anterior margin of eye ; Jaws compressed. Barilius Hamilton (22) 

21. Dorsal fin with 7 branched rays ; anal with 11-13 rays. 

. Brachydanio rerio (Hamilton) 

Dorsal fin with more than 7 branched rays ; anal fin with 14rl9 rays. 
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. Danio devcirio Ham ill on 

22. Cleft of the mouth extending beyond the post-orbital margin. 

. Raiamas hola (Hamilton) 

Cleft of the mouth not extending beyond the post-orbital margin.(23) 

23. Cleft of the mouth extending upto below the middle of the orbit. 

. Barilius vagra Hamilton 

Cleft of the mouth extending upto below the anterior third of the orbit ... (24) 


24. Anal fin with 7-8 branched rays. (25) 

Anal fin with 10-13 branched rays.. (26) 


25. Lateral line with 60-70 scales ; lateral transverse 10-11/9 ; sexual dimorphism 

not well marked. Barilius shacra Hamilton 

Lateral line with 40-43 scales ; lateral transverse 7-8/5 ; sexual dimorphism 

well marked (male with prominent pectoral fins and colour). 

. . Barilius bendelisis Hamilton 

26. 16 rows of scales before the dorsal fin ; no barbels present. 

. Barilius berna Hamilton 

18 rows of scales before the dorsal fin ; only, a small rostral pair of barbels 
present. Barilius barila Hamilton 

27. Upper lip separated from the skin of the snout by a deep groove ; lower lip 

without a suctorial disc.. (29) 

Upper lip continuous with the skin of the snout ; lower lip with or without a 
suctorial disc. (28) 

28. Upper and lower lips continuous at the angles of the jaws ; lower lip with a 

suctorial disc. Garra gotyla gotyla (Gray) 

Upper and lower lips not continuous ; lower lip without a suctorial disc 
. Crossocheilus latius (Hamilton) 


29. The last undivided ray of the anal fin posteriorly serrated. (30) 

The last undivided ray of the anal fin unserrated .. (33) 

30. Dorsal fin long (with more than 15 rays). (31) 

Dorsal fin short (with less than 15 rays). (32) 


31. Head with four barbels.. Cyprinus carpio Linnaeus 

31.a Scales on the body irregular, large and fewer in number. 

. Cyprinus carpio specular is Lacepede 

31.b Body uniformly scaled ; scales of normal size and more in number. 

. Cyprinus carpio commurs Linnaeus 

31 :c Body partly or wholly devoid of scales . Cyprinus carpio nudus Bloch 

Head without barbels. Carassius carassius (Linnaeus) 
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32 . 


33 . 

34 . 

35 . 


36 . 


37 . 

38 . 

39 . 


40 . 

41 . 


42 . 


43 . 

44 . 


Body deep ; anal fin long ; dorsal fin slightly behind that of the pelvic fin 

Hypophthalmichthys molitrix (Valenciennes) 

Body less deep ; anal fin short; origin of dorsal fin before pelvic 

Ctenopharyngodon idell a (Valenciennes) 


Upper lip absent Catla catla (Hamilton) 

Upper lip present (34) 

A symphysial knob in the lower jaw present (35) 

No symphysial knob in the lower jaw (36) 

Lateral line scales 35-38 ; dorsal fin rays 10-12 Cirrhinus reba (Hamilton) 
Lateral line scales 40-45 ; dorsal fin rays 15-16 

Cirrhinus mrigala (Hamilton) 

Lower lip with an inner transverse fold ; mouth inferior (37) 

Lower lip without an inner transverse fold ; mouth terminal (43) 

Branched dorsal rays 11-18 (38) 

Branched dorsal rays 8-10 (42) 

Head with four barbels (39) 

Head with two barbels (40) 

Diameter of eye contained 4.5-5.5 times in the length of head 

Labeo pangusia (Hamilton) 

Diameter of eye contained 6-9 times in the length of head 


Labeo dyocheilus McClelland 

A cartilaginous or homy covering over jaws present 

Labeo gonius (Hamilton) 

A cartilaginous or homy covering over jaws absent (41) 

Branched dorsal rays 13-15 ; colour uniformely dark 

Labeo calbasu (Hamilton) 

Branched dorsal rays 12-13 ; colour brownish on back and silvery on sides 

Labeo rohita (Hamilton) 


A tubercle inside lower jaw present above the symphysis ; no homy covering 
on jaws Labeo bata (Hamilton) 

No tubercles inside lower jaw above the symphysis ; both jaws covered with a 
homy layer Labeo dero (Hamilton) 

Lower lip with an uninterrupted posterior groove continuous around comers 
of mouth (44) 

Lower lip with posterior groove interrupted (46) 

Lateral line complete; last undivided ray of dorsal fin ossified and simple 
barbels present (45) 

Lateral line incomplete, piercing only 6-7 anterior scales; last undivided ray of 
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45. 


46. 


47. 

48. 


49. 

50. 

51. 


52. 

53. 

54. 


55. 

56. 
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dorsal fin simple and nonosseous ; barbels absent; head with numerous pores 
mostly parrallel in groups. Oriechthys cosuatis (Hamilton! 

Head length greater than the depth of the body ; fins yellow 

. Torputitora (Hamilton) 

Head length shorter than the depth of the body : fins reddish 

Tor tor (Hamilton) 

Snout with median and lateral lobes ; snout and cheeks beset with horny 
tubercles ; gill rakers a few, triangular ; branched .dorsal rays 6 ; last anal ray 
elongated in male, normal in female : barbels rostral and maxillary 

Chagunius chagunio (Hamolton) 

Snout entire ; snout and cheeks without horney tubercles ; gill rakers numerous, 
usually lanceolate ; branched dorsal rays 7-9 ; branched anal rays not elongated 
in males ; barbels four two or none. Puntius Hamilton (47) 

Barbels present. ( 4N) 

Barbels absent. (49) 

Four barbels ; last undivided ray of dorsal fin serrated, dorsal w ithout colour 
markins. Puntius sarana sarana Hamilton 

Two maxillary barbels ; last undivided ray of dorsal fin bony and smooth: 
dorsal with colour spot... . . Puntius cholu Hamilton 

Last undividual ray of drosal fin bony. (50) 

Last undivided ray of dorsal fin articulated and weak (55) 

The bony last undividual ray of dorsal fin smooth (^ 11 

The bony last undivided ray of dorsal fin posteriorly serrated o2f 

Lateral line complete and with 23-36 scales a dark mark at the base of middle 

dordal rays ; a black spot at the end of lateral line . . 

. Puntius sophore Hamilton 

Lateral line incomplete and with 21-23 scales ; dorsal rays without a mark : a 
large black blotch above anal fin. Puntius terio Hamilton 

The dorsal spine dark stained ; a few dark spots at the base of anal fin present 
. Puntius carletoni Fowler 

Neither dorsal spine stained nor anal base bears spots. (53) 

Depth of body 2.7-2.9 times in total length ; a spot on lateral side of the body 
near the base of caudal. Puntius conchonius Hamilton 

Mouth ventral with a sharp edge ; a horny plate covers the lower jaw and a 

transverse labial papillated plate at the chin present. 

. Schizothorax richardsonii (Gray) 

Mouth terminal; no horny plate or a papillated plate on the lower jaw or the 

chin ; lower labial groove continuous. 

. Schizothoraichthys (Racoma) progastus (McClelland) 

An erectile spine present near the orbit. Botiinae (56) 

Without any erectile spine near the orbit Noemacheilus Van Hasselt (59) 
BOdy oblong ; eyes not covered with skin head without scales ; dorsal fin with 
10-15 rays. Botia lohachatta Chaudhuri 
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57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66 . 

67. 

68 . 


Body elongated ; eyes covered with skin ; head with scales ; dorsal fin with 
8-9 rays Lepidocephalus (Lapidocephalichthys) (57) 

Caudal forked or deeply emarginate whole of the lateral and ventral sides of 
head scaled 

. . Lepidocephalus (Lepidocephalichthys) caudofurcatus Tilak & Husain 

Caudal convex cut square; slightly emarginate or notched; lateral and ventral 
sides of head naked (58) 

Caudal fin notched or concavely lunate ; caudal fin obliquely banded with 
three faint grey bands on each side of the middle line; two intensely dark spots 
encircled in white rims, one slightly above the middle of the base of caudal fin 
and the other at the notch present 

Lepidocephalus (Lepidocephalichthys) annandalei Chaudhuri 
Caudal convex, cut square or slightly emarginate ; bands on caudal not 
oblique ; only one dark spot slightly above the middle of the base of caudal fin 
present Lepidocephalus (Lepidocephalichthys) guntea (Hamilton) 

Dorsal fin with 10-12 branched rays Noemacheilus botia (Hamilton) 

Dorsal fin with 7-8 branched rays (60) 

Third and fourth rays of pectoral fin produced and reach upto the ventrals 

Noemacheilus corica (Hamilton) 
None of the rays of pectoral fin produced (61) 


Scales absent on the anterior part of body ; head and anterior part of body 
somewhat depressed Noemacheilus denisonii Day 

11- 12 dark verticle bands on the body ; bands nearly three times as broad as 

the buff interspace . Noemacheilus montanus (McClelland) 

12- 17 brown verticle bands, narrower than the intermediate ground space 

Noemacheilus rupecula (McClelland) 
Anal fin long .. . (64) 

Anal fin short or of moderate length .. (67) 

Dorsal fin spineless and long, has more than 30 rays 

Clariidae ; Clarias batrachus (Linnaeus) 
Dorsal fin with or without a spme but short (65) 

Dorsal fin with a spine ; either a second dorsal or an adipose fin present 

. Schilbeidae ; Clupisoma garua (Hamilton) 

Dorsal fin spineless; neither a second dorsal nor an adipose dorsal fin present 

( 66 ) 

Two pairs of barbels present; nasal barbels absent Siluridae (69) 

Four pairs of barbels present; nasal barbels present 

Heteropneustidae ; Heteropneustes fossilis (Bloch) 
Nostrils widely separated Bagridae (70) 

Nostrils close together (68) 

Lower surface of the head and body flat; paired fins horizontal 

Sisoridae (76) 

Lower surface of the head and body not greatly flattened ; paired fine 
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subhorizontal ; dorsal fin lies between bases of pectorals and ventrals 

Amblycipitidae ; Amblyceps mangots (Hamilton) 

Eyes with a free orbital margin and lie above the level of the corner of thfe 
mouth and not visible from underside of head ; gape of mouth oblique, wide 
and very long reaching to or beyond anterior border of eye ; pectoral not 
reaching beyond origin of anal .. Wallago attu (Schneider) 

Eyes sub-cutaneous, lie posterior to the level of corner of mouth and visible 
from underside of head ; pectoral usually surpassing the origin of anal fin ; 
pectoral spine pectinate or smooth Ompok bitnaculatus (Bloch) 

Anal fin long Pseudeutropius atherinoides (Bloch) 

Anal fin short (71) 

Six barbels ; eyes sub-cutaneous Rita rita (Hamilton) 

Eight barbels ; eyes with free orbital margins (72) 

Intemeural shield in between the occipital process and the basal bone ot 
dorsal fin absetn Mystus Scopoli (73) 

Intemueral shield present Aorichthys seenghala (Sykes) 

Occipital process 1.5-2.0 times as long as wide at the base 

Mytus bleekeri (Day) 

Occipital process 3-5 times as long as wide at the base (74) 

Maxillary barbels extend beyond pelvic fins (75) 

Maxillary barbels do not extend beyond pelvic fins ; lateral side of body with 
three longitudinal dark stripes Mystus vittatus (Bloch) 

Occipital process 3.5-4.0 times as long as wide at the base. Maxillary barbels 
extend even beyond caudal base ; inter-orbital width 1.0-1.5 times in eye 
diameter Mystus mendo (Hamilton) 

Head somewhat compressed and elevated (77) 

Head depressed (78) 

Gill opening wide*and gill membranes not or only slightly adherent in the skin 
of the isthmus ; dorsal rays 6-8 . . Nangra viridescens (Hamilton) 

Gill opening narrow and gill membranes confluent with the skin of the 
isthmus; dorsal rays 6 Gagata cenia (Hamilton) 

In the caudal region, the upper lobe or its rays significantly prolonged 

Bagarius yarrellii Sykes 

Caudal lobes not prolonged (79) 

Humero-cubital and scapular process and Bony tubercles on sides of the body 
present ; the adhesive apparatus on the chest not well developed 

Laguvia ribeiroi kapuri Tilak and Husain 
Humero-cubital and scapular process and bony tubercles on sides of the body 
absent; the adhesive thoracic apparatus well marked 

Glyptothorax Blyth (80) 

Skin coarsely tuberculated or denticulated adhesive thoracic aparatus prominent, 
elongated and without a central pit ; occipital process distinctly separated 
from the basal bone of the dorsal fin Glyptothorax telchitta (Hamilton) 
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Skin granulated ; adhesive thoracic apparatus not very long (81) 

81. Occipital process touching basal bone of dorsal; adhesive thoracic apparatus 
broader than long or the breadth equal to its length 

Glyptothorax pectinopterus (McClelland) 

Occipital process distinctly separated from basal bone of dorsal ; adhesive 
thoracic apparatus longer than broad Glypothorax saisii (Jenkins) 

82. Fishes of usually small size ; secondary sexual dimorphism pronounced ; 
branchiostegal rays 4-15 ; opercular bones unarmed ; or thoracic ; commonly 
viviparous ; ctenoid scales only in a few species 

Atherinomorpha ; Atheriniformes ; Xenentodon cancila Hamilton 

Fishes or normal or large size ; secondary, sexual dimorphism not such 
pronounced ; branchiostegal rays 4 and the anterior hair, like branchiostegal 
rays may be present on ceratohyal; opefcular bones armed in many species; 
pelvic fins, if present, thoracic or jugular ; vivipary, uncommon ; ctenoid 
scales common Acanthopterygii (83) 

83. Head snake like ; supra branchial organs always present; only one elongated 

dorsal fin present Channiformes (84) 

Head not snake like ; supra branchial organs absent except in anabantoidei; 
dorsal fin normally short and second dorsal fin usually present 

Perciformes (87) 

84. 15-20 scales between the snout and the origin of dorsal fin ; 9-10 scales 
between the orbit and the angle of the preoperculum ; dorsal rays 37-55. 

(85) 

12-13 scales between the snout and the origin the dorsal fin ; 4-5 scales 
between the orbit’and the angle of the preoperculum ; 37-45 rays in the dorsal 
fin Ophiocephalus striafus (Bloch) 

85. 18-20 scales between the snout and the origin of dorsal fin; 9 scales between 
the orbit and the angle of preoperculum; 37-45 rays in the dorsal fin 

Ophiocephalus striatus (Bloch) 

15-16 scales between the snout and the origin of dorsal fin; 10 scales between 
the orbit and the angle of preoperculum;.45-55 rays in the dorsal fin 

Ophiocephalus niarulius Hamilton 

86. Ventral fin 2/5th the length of pectoral; dorsal fin with 32-37 rays ; pectoral 

fin with alternating orange and blue transverse bands in fresh specimens ; no 
bands on the body Ophiocephalus gachua Hamilton 

Ventral fin 2/3rd-3/4th of the length of pectoral ; dorsal fin with 29-32 rays; 
pectoral without transverse bands and with uniform colouration; several 
bands or patches from back pass down the abdomen 

Ophiocephalus punctatus (Bloch) 

87. Body cylindrical and elongated Mastacembelidae (88) 

Body neither cylindrical nor much elongatyed (90) 

88. Snout oblong, fleshy, concave beneath and transversely striated ; no preorbital, 

spine ; a few white bordered black ocellii along the base of soft dorsal 
present Macrognathus aculeatus (Bloch) 
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Snout not transversely striated beneath ; a distinct preorbital spine present; 
no black ocellii along the soft dorsal. (89) 

89. Anal and dorsal fins confluent with the caudal .. 

. Mastacembehis armatus (Lacepede) 

Anal and dorsal fins distinct from the caudal. 

. Mastacembelus pancalus (Hamilton) 

90. Pelvics united to form a sucking disc .... Glossogobius gutum (Hamilton) 


Pelvics not united to form a sucking disc.. .(91) 

91. Accesory respiratory organs absent..Percoidei (92) 


Accessory respiratory organs present. Anabantoidei : Belontiidei (95) 

92. Spinous and soft dorsals connected at base (or separated) ; procumbent 

spine before dorsal fin present ; caudal fin furcate ; scales cycloid ; dorsal 
with 7 spines.Centropomidae ; Chanda Hamilton (93) 

Spinous and soft dorsal continuous ; no procumbent spine before dorsal fin ; 
caudal fin entire ; dorsal with more than 7 spines. (94) 

93. Lower jaw with two pairs of large crooked canniniform teeth. 

. Chan da nama Hamilton 

No such teeth on the lower jaw, all teeth small and normal. 

. Chanda ranga Hamilton 

94. Hyomandibular does not articulate with the metapterygoid ; prevomer bears 
teeth ; parietal and frontal crests are absent ; an ascending process of 
premaxillary not reaching the frontal .... Badidae : Badis badis (Hamilton); 

Hyomandibular articulates with the metapterygoids ; prevomer bears no 
teeth ; parietal and frontal crests present; a process of pre-max illary reaches 
the frontal. Nandidae Nandus nandus (Hamilton) 

95. Dorsal fin with 7-8 soft rays.. (96) 

« 

Dorsal fin with 9-13 soft rays. Colisa fasciatus (Schneider) 

96. A dark band from eye to the caudal base present . . Colisa sota (Hamilton) 

Body vertically banded with scarlet and azure blue bands ; sexual dimorphism 
very prominent.... Colisa lalius (Hamilton) 

DISCUSSION 

Zoogeographical Remarks : 

The fish fauna of the district Saharanpur is of great zoogeographical importance. 
The species collected from the area can be categorised into three for zoogeographical 
studies. 

I. Species endemic to district Saharanpur 

a) Laguvia ribeiroi kapuri Tilak and Hussian 

b) Psilorhynchus sucatio nudithoracicus Tilak and Hussain 
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II. Species earlier recorded from Eastern India but now found in district 

Saharanpur 

a) Glyptothorax saisii (Jenkins) 

b) Lepidocephalus fLepidocephalichthys) annandalei Chaudhuri 
HI. Species recorded from other parts of India 

The remaining 82 species are widely distributed in many other States of India. 

The presence of the species falling under category I and II above in Saharanpur 
district at the base of Western Himalayas in Uttar Pradesh indicates that the 
species got dispersed from east to west India during and earlier geological eras, 
most probably during pliocene or Pliestocene. Due to differences in the ecological 
conditions of the habitat of the species i.e. Laguvia riheiroi kapuri Tilak and 
Husain and Psilorhynchus sucatio nudithoracicus Tilak and Husain, in eastern 
India on one hand, and westeTn part of India on the other and long separation 
from the parent stock, the species in district Saharanpur developed into different 
taxa. 

Species Recorded from other parts of India 

Among the species of this district, which are distributed in other parts of 
India also, Schizothorax richardsonii and Schizothoraichthys ( Racoma) progastus 
are also important schizothoracids, which are governed by a different principal of 
fish distribution in India. Tilak (in press) while writting the fauna of India 
on schizothoracinae has remarked that the fishes of the subfamily schizothoracinae 
have infiltrated into the Indian sub continent from the adjoining Palaearctic 
(region through Ladakh, Kashmir valley and further west across the Pir Panjal 
ranges to southern face of Himalaya. The distribution of S. richardsonii is interesting 
in this respect because the same species exist at an altitude of 4,000 metres in 
Jammu & Kashmir while on the south face of Himalaya, it is not recorded from 
above an altitude of 1,500 metres, suggesting that the existence of S. richardsonii 
In the streams on southern face of Himalaya is a subsequent introduction. This 
Suggests that the route of migration of schizothoracids is from north (in the 
Palaearctic region) to the south (along the base of Himalaya in Oriental region). 
During the course of migration of Schizothoracids, the two species Schizothorax 
richardsonii and Schizothoraichthys (Racoma) progastus entered streams along 
Siwaliks in Saharanpur district. 

From the foregoing discussion, it is clear that Saharanpur district appears to be 
the meeting point of the fish fauna from two directions, one from the eastern India 
and other from the Palaearctic region in the north. The fauna of district Saharanpur, 
therefore, has a great significance in the zoogeography of fish fauna of India as a 
whole and has been responsible for strongly supporting the modified hypothesis 
on the introduction of fish fauna into India. 


Correlation of fish species with their Ecological conditions 

District Saharanpur is clearly divisible into three ecological zones, viz., montanus, 
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submontanus and plains. 

1. Montanus area : 

The montanus area in Saharanpur district comprises the hills in Siwalik ranges, 
where the streams gather water from the springs and cascade down through the 
submontane region to plains. Because of the fast current and boulders, rooted and 
submerged or floating vegetation in the streams is absent. The pH of the water 
ranges between 7.35 — 7.90. The water was higher dissolved oxygen which ranges 
between 11.2 — 11.6 ppm and the water is clear and the turbidity is almost nil. The 
species such as Glyptothorax pectinopterus (McClelland), Glyptothorax saisii 
(Jenkins), Barilius benedelisis Hamilton and Barilius vagra Hamilton, need higher 
dissolved oxygen to inhabit hill streams. These feed oh food occurring in'fast 
streams in between the boulders. 

2. Submontanus area : 

In the submontanus region along Siwalik ranges in district Saharanpur, the 
streams flow over stony bed which has a vast stretch and the soil is highly porous. 
As a result, the little amount of water in the streams normally seeps down into the 
earth and the streams in majority of (he cases are dry throughout the year except 
during monsoon season, when some of the species which can enter regions of 
higher dissolved oxygen contents are also found. Such species are the following : 

1. Barilius bendelisis Hamilton 

2. Aspidoparia jay a (Hamilton) 

3. Aspidoparia morar (Hamilton) 

4. Glyptothorax telchitta (Hamilton) 

5. Garra gotyla gotyla (Gray) 

6. Crossocheilus latius (Hamilton) 

7. Labeo dero (Hamilton) 

8. Labeo dyocheilus McClelland 

9. Amblyceps mangois (Hamilton) 

10. Heteropneustes fossilis (Bloch) 

3. Plain Area : 

The streams in the plains'become slow and gradually harbour rooted, submerged 
and floating vegetation in addition to algae. The water in the streams has a pH 
range between 7.0 — 7.55, the temperature 20.9°C — 36.5°C and the dissolved 
oxygen 8.9 — 11.6 ppm. 

In this region, there are a large number of ponds of various dimensions in 
which rooted and sumerged, rooted and floating and floating type of vegetation 
are commonly found. Majority of the species in the plains find this habitat very 
convenient for living and breeding. All those species mentioned in the systematic 
list other than those mentioned above, are found in the plains. 

The categorisation of the ecological niches in district Saharanpur such as the 
montanus, the submontanus and the plain areas are only roughly demarcated 
from one another. The ecological conditions of the two contiguous ecological 
niches merge and accordingly, there is a certain amount of intermingling of fish 
species of the two contiguous ecological niches. The species existing in the two 
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ends of the series i.e. the montanus on the one hand and the plains on the other 
differ greatly from each other because of the vast amount of differences in the 
ecological conditions'of the two niches. The submontanus region on the other 
hand acts as a buffer zone between the montanus and the plain areas and this 
region is frequented by the species of both the montanus and the plain areas. 

The ecological conditions, depicting three types of ecological zones, as remarked 
above, distinguish district Saharanpur from majority of the other areas, where 
such a ecological diversity does not exist. The study of the fish fauna of Saharanpur 
district is, therefore, very important from ecological point of view and should 
serve as a base for study of the fish fauna in relation to various ecological 
conditions elsewhere in the country. 

The species of the montane and submontane region of the district represent 
4.6% and 13.9% respectively, while the species inhabitating the plain area are 
represented by 81.5%. 


SUMMARY 

The Saharanpur district has been surveyed in montane, submontane and plain 
areas for four years, covering all seasons. More than 10,000 examples belonging to 
86 species, 48 genera, 18 families and 7 orders have been collected. The species 
occurring in different zones have been analysed. A dichotomous key to the 
identification of species of the district is also given. The zoogeographical importance 
of fish taxa has been mentioned. 
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TAIL CARRIAGE IN THE HANUMAN LANGUR, PRESB YTIS ENTELLUS, 

IN SOUTHERN RAJASTHAN, INDIA 


P.C.TAK 

Northern Regional Station 
Zoological Survey of India 
218-B Kaulagarh Road 
Dehra Dun (U.PJ-248 195 

INTRODUCTION 

Tail carriage in primates has behavioural and evolutionary significance and 
also shows a considerable degree of geographical and subspecific variation (Roonwal 
1984). The Hanuman langur, Presbytis entellus (Dufresne) (Cercopithecidae : 
Colobinae) is found all over south Asia (Pakistan, India, Nepal, Bangladesh and 
Sri Lanka), and has several subspecies. Its tail is long and rope-like, with a tassel of 
hair at the tip, it is usually a little longer than head-and-body together. Its mode of 
carriage has been studied in considerable detail by Roonwal (1979-1984), Roonwal 
and Makwana (1981), Roonwal and Pirta (missprint Prita) (1984), and Roonwal, 
Pirta and Saha (1984). Two main styles of tail carriage occur (Roonwal 1979a, 
1981), viz., a northern (Type I, tail looped forward above the body) and a southern 
(Type II, tail away from the body). Two styles are geographically separated by a 
diagonal line (NW to SE) running aproximately from 21°-22° N latitudes in the 
west (somewhere between Vadodara and Surat in Gujarat) to about 16°43' N 
latitude in the east (Roonwal 1984a, b ; Roonwal, Pirta and Saha 1984). 

In the northern style again, two types occur, viz., (i) the tail tip reaching the 
back or even going well below the belly and forming a complete closed loop (Type 
I A) ; and (ii) the tail tip remaining well above the back (Type IB) in which case no 
closed loop is formed. Type IA is widespread, occurring all over the plains of 
northern India and Pakistan, while Type IB is mainly confined to Himalayan and 
sub-Himalayan regions but also found in Vadodara (Baroda) in Gujarat. 

The object of the present paper is to determine the nature of the style in the 
districts of southern Rajasthan which lie only a little north of Vadodara. Further 
north, in Jodhpur and Ajmer Type IA prevails. 

MATERIAL AND MATHODS 

The four southern districts of Rajasthan, viz, Banswara, Dungarpur, Udaipur 
and Sirohi (latitudes 23°-26° N) were surveyed during May-June, 1987. A total of 
46 groups of Presbytis entellus entellus were observed (tor details of group-size, 
composition etc., see Tak, 1989). Field observations were made on individuals; 
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lateral photographs of tail carriage were utilised for calculating the loop index, 
position of tail tip, etc. 


RESULTS AND DISCUSSION 
(Table 1, Figure 1 and Plates 1,2) 


Tail carnage : 

Adults and subadults carry the tail in different situations as follows (i) In 
the relaxed state (standing or slow walk) the tail is looped forward (Type IA). 
(ii) Under stress (fast running or fighting), the tail loop partly or wholly unwounds 
and the tail aquires a bow shape and (iii) During rest (sitting on a tree branch or 
on the ground) either the tail hangs down limp or lies on the ground withbut any 

pattern. 

Position of tail tip : 

Out of 31 individuals (6 males, 25 females) observed in the relaxed state, in 65% 
of the cases the tail tip trails along the body-sides, either to the left or right, in 19% 
it remains above the back and in remaining 16% it reaches below the belly. Sex 
wise, in majority of the males (66.6%) the tail-tip reaches below the belly, while in 
majority of females (72%) it remains on the* belly. 

Tail loop shape and index : 

In the majority of the cases (94%), the loop shape observed is of the normal 
upright, forwardly directed, ‘open’ type (i.e. the tail does not cross at any point, as 
elucidates by Roonwal and Makawana, 1961) (Plate 2, Figs. 1&4). Only in two 
individuals (6%), a ‘crossed’ loop is recorded (Plate 2, Figs. 3). In the 31 cases 
analysed from photographs, the Loop Index (width/height of inside the loop) 
varies from 0.43-1.15, the majority (90%) being between 0.6 and 0.9 ; the loop thus 
tends to be rounded oval. In males, the mean loop index (0.71) is slightly higher 
than in females (0.63) (Table 1). 

Handedness in tail loop : 

In the 31 individuals studied from lateral photographs, the position regarding 
handedness of the tail loop is as follows : — In males, the tail is right-handed in 
66.6%, and the remaining left-harided ; in none the tip lies in the middle. In 
females, the stance is more evenly distributed (right-handed 36%, left-handed 36% 
and middle stance 28%). 

Handedness in Jodhpur and Peninsular Indian populations (of the places 
such as : Orissa : 1. Chandikhole. 2. Chandaka. 3. Khandagiri. 4. Bhubaneswar. 
5..Tiki^ada. 6. Baida. 7. Senkarkhole. 8. Phringis. 9. Narayanee. 10. Nirmaljhar. 
11. Bagra. Maharashtra : 12. Near Ami (5 km.SE). 13. Same (15 km SE). 
14. Hewari. Andhra Pradesh : 15. Rajahmundry. 16. Eluru), is nearly similar in 
males with a slight preference for the left, but in southern Rajasthan (present 
study) it is the reverse, where preference is for the right (66.6%). The situation is 
different in females. Overwhelmingly left stance (90.4%) is found in Jodhpur and a 
largely right stance (67.3%) in Peninsular Indian forms (Roonwal and Pirta 1984). 
But in southern Rajasthan it is more evenly distributed, as stated above. 



Table 1. Presbytis entellus entellus, southern Rajasthan. Frequency (%) in individuals, of tail handedness, position of tail tip, and loop index. 


Individuals 

Tail Handedness 


Position of tail tip 
in relation to belly 


Loop index 



LEFT 

RIGHT 

MIDDLE 

ABOVE 

ON 

BELOW 

RANGE 

MEAN 

Males 

(n=6) 

33.3 

66.6 

Nil 

Nil 

33.3 

66.6 

0.43-1.07 

0.71 

Females 

(n=25) 

36.0 

36.0 

28.0 

24.0 

72.0 

4.0 

0.45-1.15 

0.63 

Total 

(n=31) 

35.0 

42.0 

23.0 

19.0 

65.0 

16.0 

0.43-1.15 

0,65 


O 


TAK : Tail Carriage in the Hanuman Langur 



202 


Records of the Zoological Survey of India 



Text figure 1. — Map of North India showing mode of the tail carriage in southern Rajasthan and 
Gujarat in Presbytis entellus. Shaded area : Four districts of southern Rajasthan (Banswara, Dungarpur, 
Udaipur and Sirohi). Aj, Ajmer ; B, Bangladesh ; Ja, Jaipur ; Jd, Jodhpur ; N, Nepal; P, Pakistan ; Su, 
Surat; Va, Vadodara. 


SUMMARY 

The mode of tail carriage was studied, by field observations and with the aid of 
lateral photographs, in adults and subadults of Presbytis entellus entellus (Dufresne) 
(Cercopithecidae : Colobinae) in four sourthem districts of Rajasthan, viz., Banswara, 
Dungarpur, Udaipur, and Sirohi. Several aspects were examined, viz., left, right- 
handedness of tail loop (directed forwardly), the position of tail tip in relation to the 
body, the loop index (width/height) and sexual dimorphism. 
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Plate I 


Presbytis entellus entellus in Mt. Abu, Rajasthan 

1. Adult sitting on a tree branch, tail hangs down limp. 

2. Adult male during slow walking, tail loop left-handed. 

8. Adult male standing, tail loop left-handed. 

4. Adult male standing, tail loop right-handed. 

5. Adult female during slow walking, tail loop right-handed. 

8. Subadult female during fast walking, tail loop right-handed. 
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Plate II 



Presbytis entellus entellus in Southern Rajasthan. 

1. Two subadults running, tail loop right-handed in the foreground one 
and left-handed in the background one. 

2. Subadult running, tail loop open. 

3. Adult female running, with terminal loop right-handed. 

4. Subadult femalo in fast walk, tail loop right-handed, 
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A RARE NEW SPECIES OF HOMALONYCHUS MARX (ARANEAE : 
HOMALONYCHIDAE) FROM COASTAL 
ANDHRA PRADESH, INDIA. 

B. H. PATEL AND T. S. REDDY 

Department of Zoology, Sir P.P. Institute of Science, 

Bhavnagar University, BHAVNAGAR-364 002, Gujarat. 

INTRODUCTION 

The earlier works of Stoliczka (1869), Pocock (1900), Sherriffs (1927) and 
Gravely (1931) do not contain any reference to the rare spiders of the family 
Homalonychidae. Tikader (1970) reported the occurrence of the genus Homalonychus 
Marx for the first time from West Sikkim describing a new species. While examining 
the spider collections made from Coastal Andhra Pradesh, we came across a new 
species of this genus which is described here. Both the family and genus are being 
recorded for the first time from Coastal Andhra Pradesh and second time from 
Indian sub-continent. 

The type specimens will in due course be deposited in the National Collections 
of Zoological Survey of India, Calcutta. 


Homalonychus raghavai sp. nov. 

(Fig. 1, a-d) 

General : Cephalothorax and abdomen black, legs brownish green. Total length 
13.65 mm. Carapace 6.16 mm long, 4.33 mm wide ; abdomen 8.00 mm long, 5.50 
mm wide. 

Cephalothorax : Longer than wide, convex, narrowing in front, mid-dorsally 
provided with a broad longitudinal brown patch and this portion of patch clothed 
with fine grey hairs. Lateral margins of thorax also provided with brown longitudinal 
patches. Centre of thorax provided with a depression and fovea. Clypeus high. Eyes 
black, in two rows. Anterior row short and procurved, posterior row strongly 
recurved and much longer than the anterior row. Anterior medians are slightly 
larger than the anterior laterals. Eyes of anterior row are placed equidistant from 
each other. Posterior medians are much closer to each other than to the laterals and’ 
equal in size. Ocular quad as long as wide, slightly narrowing behind as in 
Fig. 1 a. Chelicerae with small fange and without teeth on the margins. Sternum 
broad, clothed with hairs and posterior coxae widely separated. Sternum, labium 
and maxillae as in Fig. 1 b. Legs strong and robust, clothed with thick hairs. Legs 1 
and II longer than III and IV Metatarsi I and II with five and four pairs of ventral 
short and blunt spines resp., metatarsi III and IV with one pair of ventral spines 
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each at the distal end. The distal ends of metatarsi and tarsi of all legs provided with 
a brush of terminal tenent hairs. Tarsal clows two. equal in size. Leg formula 1 2 4 3. 
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Fig. I. Homalonychus raghavai sp. nov.: a. Dorsal view of female ; b. Sternum, labium and maxillae; 
c. Epigyne ; d. Internal genitalia. 
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Abdomen : Oval, longer than wide, clothed with thick black hairs. Mid-dorsally 
provided with a continuous white longitudinal band extending from the base to end 
and clothed with thick grey hairs as in Fig. 1 a. Lateral margins also provided with 
similar white longitudinal bands. Ventral side black but lateral sides provided with 
white longitudinal strips. Epigyne and internal genitalia are as in Fig. 1 c and d 
respectively. 

Holotype : One female, Paratype : One sub-adult female in spirit. 

Type-locality : Araku valley, Dist. Visakhapatnam, 13.x. 1986. Coll. T. S. Reddy. 

Diagnosis : This species resembles to Homalonychus joyaus Tikader but it is 
separated as follows : (1) Abdomen mid-dorsally provided with a broad continuous 
white longitudinal band extending from base to end with a rectangle and clothed 
with thick grey hairs but in H. joyaus abdomen mid-dorsally provided with a 
discontinuous broad white longitudinal band, the posterior end of which forms a 
separate white rectangular patch. (2) Epigyne and internal genitalia are also structurally 
different. 

This species also differs from H. selenopoides Marx in having the differences in 
(1) the size and shape of longitudinal bands on the cephalothorax and abdomen 
( H . selenopoides provided also with two chevrons on the posterior end of abdomen) 
and (2) the structure of sternum, labium, maxillae and epigyne. (3) Posterior eyes 
are equal but in H. selenopoides posterior lateral eyes are larger than the posterior 
medians. 
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THE AMPHIBIANS OF CHOTA NAGPUR (BIHAR), INDIA 

A. K. SARKAR 

Zoological Survey of India, Calcutta 


INTRODUCTION 

Chota Nagpur hills in the State of Bihar are not very high in altitude 
(614-1366 m.) but are noted for their natural beauty, thick evergreen and moist 
deciduous forests. These hills are situated between latitudes 22° - 25° N and 
longitudes 83° 30' - 87°E. The area comprises eight administrative districts 
hamely, Ranchi, Gumla, Lohardaga, Singhbhum, Hazaribagh, Giridih, Palamau 
and Dhanbad. Rivers Koel (a large branch of the River ‘Son’), Subarnarekha, 
Sankh, Barakar, etc. traverse the area. The mean annual rainfall of Ranchi and its 
surroundings is about 1513 mm., and its daily mean temperature is about 23° 7 C. 
The area is also important for its rich resources like coal, iron, bauxite and mica. 
Hazaribagh National Park, Palamau Tiger Reserve, Netarhat touring spot, Hundru 
and Zohna Water-falls, Maithon and Tilaiya Water-Reservoirs fall within this 
area. 

Boulenger (1890 & 1920), Annandale and Rao (1918), Daniel (1963 & 1975) and 
Parker (1934) have recorded amphibians from different parts of India and adjoining 
Countries, but there is no mention of any amphibian from Chota Nagpur Hills in 
these works. Venkateswarlu and Murthy (1972) have published a list of amphibians 
occurring in Bihar, but they also do not mention of any species from this area. 

This is the first account of the amphibians of Chota Nagpur (Bihar), and is 
based on 2000 examples available in the Zoological Survey of India and collections 
made by author during a field trip to Ranchi district in November-December, 
1967. Eleven species belonging to seven genera and four families of Order Anura 
have been determined and reported for the first time from the area. Tadpoles of 
three species namely, Rana cyanophlyctis , Rana limnocharis and Microhyla ornata 
have also been recorded from the area. The Order Apoda and Caudata are not 
reported in these collections. 

Where the collections are large, only localities with dates are given under 
“Material” 

SYSTEMATIC ACCOUNT 
Class AMPHIBIA 
Order ANURA 

Key to the families 


1. Upper jaw toothless 
Upper jaw toothed 


2 

3 
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2. Skin rough with spiny warts, parotoids present BUFONIDAE 

Skin more or less smooth, parotoids absent MICROHYLIDAE 

3. No intercalary cartilage between the distal and penultimate phalanges 

RANIDAE 

An* intercalary cartilage present between the distal and penultimate phalanges 

RHACOPHORIDAE 

Family 1. BUFONIDAE 

This family is represented in Chota Nagpur by two species of the genus Bufo 
which can be distinguished by the following key. 

Genus 1 . Bufo Laurenti 

Head with bony ridges melanostictus 

Head without bony ridges stomaticus 

1. Bufo melanostictus Schneider 
(Common Indian Toad) 

1799. Bufo melanostictus Schneider, Hist. Amph., 1:216 

Material : Total 54 examples (toads). Dhanbad*district : Maithon Dam site, 
15.xi.1948 (under stone); Kalyanefchwari, 16.xi.1948; Maithon pahar, 16.xi.1948; 
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Inanpur, Nov.-Dee., 1948; base of Panchet Hill at Inanpur, 25-26.xi. 1948; Panchet 
Hill at Inanpur, Nov.-Dee., 1948 (under stone). All coll. B. Nath. Barakar river 
bank at Maithon, 15 & 20. viii. 1969; Tundi, ll.ix.1969 (under stone); nala at 
Topchachi, 16.ix.1969; pond at Topchachi, 20.ix.1969. All coll. Raj Tilak. Ranchi 
district: Tikoo river side near Kuru town, 12.xii.1967 (under stone), t 11. Raj Tilak 
and A-K. Sarkar. Singhbhum district : B.D.O.’s Office campus at Chakulia, 
28.x.1968, coll. Raj Tilak. 

Measurements : Length (snout to vent) 19-133 mm. 

Distribution : Chota Nagpur : As above. It is common throughout the plains of 
India; Sri Lanka; Burma, and extends to Southern China, Malay Peninsula and 
Archipelago. 

Remarks : It is nocturnal in habit and has been collected from inside burrows 
and dark corners of dwellings during the day. Barring the winter months they are 
commonly seen in the area and can be used for dissection in educational institutions. 

2. Bufo stomaticus Lutken 
(Marbled Toad) 

1863. Bufo stomaticus Lutken, Vidensk. Meddr dansk naturh - Foren, 14 : 305. 

Material : Dhanbad district : 2 ex., Chirkunda, 7.xi.l948;’16 ex., paddy-field at 
Mugma, 9.xi.l948; 20 ex., Maithon Dam site (under stone), 12, 13 & 15.xi.1948; 1 
ex., Maithan, 16.xi.1948; 1 ex., Kanja Pahar, 20.xi.1948; 2 ex., Inanpur, 25.xi.1948; 

1 ex., Inanpur, 26.xi.1948. All coll. B. Nath. Ranchi district : 2 ex., Horhap, 
3.ii.l954, coll A.P. Kapur and T.G. Vazirani. 4 ex., Simdega, 14.xi.1966; 10 ex., Kuru, 
Chainpur, 18.ix.1966; 1 ex., under wooden logs at Banari, 22.ix.1966; 10 ex., Kuru, 
13.xii.1967; 1 ex., Basia, 25.xii.1967. All coll. Raj Tilak and A.K. Sarkar. 

Measurements : Length (snout to vent) 27-79 mm. 

Distribution : Chota Nagpur : As above. Elsewhere : Assam, West Bengal, 
Uttar Pradesh, Himachal Pradesh, Andhra Pradesh, Rajasthan, Gujarat and 
Maharastra in India. Also Nepal, Sri Lanka, Pakistan-and Arabia. This species is 
also fairly common. 


Family II. MICROHYLIDAE 

This family is represented by two genera, each represented by a single species. 

Key to the genera : 

1. Two normal metatarsal tubercles present ... 2 

Two large, shovel-shaped metatarsal tubercles (inner larger) present 

. . . Uperodon 

2. Tips of fingers with triangular dilatations Ramanella 

Tips of fingers without dilatations . Microhyla 
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Genus 2. Uperodon Dumeril & Bibron. 

3. Uperodon globulosus (Gunther) 

(Balloon Frog) 

1864. Cacopus globulosus Gunther, Rept. Br. India, p. 416. 

Material : Dhanbad district : 1 ex., (under stone) inside I.B. Compound at 
Tundi, ll.ix.1969, coll. Raj Tilak. 

Measurements : Length (snout to vent) 68 mm. 

Distribution : Chota Nagpur : As above. Elsewhere : Karnataka, Andhra 
Pradesh, Madhya Pradesh and Orissa in India. Also Sri Lanka. 

Remarks : This is a rare microhylid found in the area. It leads a secretive 
subterranean life and surfaces only during breeding season (Monsoon months). 


Genus 3. Ramanella Rao and Ramanna 

4. Ramanella variegata (Stoliczka) 

1872. Callula variegata Stoliczka, Proc. Asiat. Soc. Bengal, : 111. 

Material : Singhbhum district : 1 ex., Chakradharpur, 29.ix.1911, coll. 
F.H. Gravely. 

Measurements : Length (snout to vent) 14 mm. 

Distribution : Chota Nagpur : As above. Elsewhere : Assam, West Bengal, 
Orissa, Madhya Pradesh, Maharastra, Gujarat and Karnataka in India. 

Genus 4. Microhyla Tschudi 

5. Microhyla ornata (Dumeril & Bibron) 

(Ornate Microhylid) 

1841. Engysto.na ornatu.n Dumerial and Bibron, Erpet. Gen., 8 : 745. 

Material : Total : 139 examples (67 frogs and 72 tadpoles). Dhanbad district : 
Chirkunda, 7.xi.l948; 5 ex., Mugma, 9,xi. 1948; Nirsa, 10.xi.1948; near maithan 
Dam, 12-13.xi.1948; maithan Dam site (under stone), 15.xi.1948; forest near 
Kalyaneshwari, 16.xi.1948; Gobindpur, 22 miles west of Barakar, 18.xi.1948; 
Inanpur, 24.xi.1948; base of panchet Hills, 2.4 km. west of Inanpur, 25.xi.1948; 
Chaurasi, 4 km. west of Inanpur, 26.xi. 1948; stream near Panchet Hill, 3 km. west 
of Inanpur, 4.xii. 1948; ponds on the east of Inanpur, 9.xii.l948. All coll. B. Nath. 
Chas, Bokaro, 21.xi.1968; stream about 1.5 km. north of Maithan Dam, 19.vii.1969; 
Khudia nala, 1 km. north of Gobindpur, 6.ix.l969; rain water pond, 1 km. north of 
Gobindpur, 7.ix.l969. All coll. Raj. Tilak. Ranchi district : Simdega, 12.ix.1966; 
union of Sankh and Palmara rivers, 10 km. north-west of Simdega, 13.ix.1966 ; 
Chainpur, 19.ix.1966; under logs inside I.B. Compound at Lohardaga, 19.xii. 1967; 
grassy soil, 8 km. south-east of Basia town, 25.xii.1967; Basia, 27.xii.1967. All coll. 
Raj Tilak and A.K. Sarkar. 

Measurements : Length (Snout to vent) 13-21 mm. 
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Distribution : Chota Nagpur : As above. Elsewhere : It is a widely distributed 
species found all over the plains of India upto an altitude of 1524 meters. Also 
Nepal, Sri Lanka, Bangladesh, Burma, South China, South-east Asia and Taiwan. 

Remarks : This is an active toad-like tiny frog mostly found in grass and under 
dry leaves in moist soil. In contrast to its tiny size, it can cover considerable 
distance by jumping. It is attracted to night light and occasionally enters houses 
during monsoon days. 


Family, III. RANIDAE 

This family is represented in Chota Nagpur by four species of genus Rana, and 
one of genus Tomoptema. 

Key to the genera of family Ranidae 

Outer metatarsals seperated by web at least in the distal half Rana 

Outer metatarsals united or separated only in their distal extremity Tomoptema 

Genus 5. Rana Linnaeus 
Key to the species of genus Rana 

1. Toes webbed upto the tips, inner metatarsal tubercle digitiform (toe-like) 

cyanophlyctis 

Toes not webbed upto the tips, inner metatarsal tubercle not digitiform 

.... 2 

2. Both inner and outer oval-shaped metatarsal tubercles present limnocharis 

Inner metatarsal tubercle present, Outer metatarsal tubercle absent 3 

3. Inner metatarsal tubercle blunt and not shoveFshaped tigerina 

Inner metatarsal tubercle crescentic and shovel-shaped drassa 

6. Rana cyanophlyctis Schneider 
(Skipping Frog) 

1799. Rana cyanophlyctis Schneider, Hist. Amph. 1 : 137 

Material : Total 1316 examples (1275 frogs and 41 tadpoles). Dhanbad district: 
Chirkunda, Barakar, Nirsa, Kumar Dhubi, Mithon Dam site, Kalyaneshwari, 
Inanpur, Panchet Hill site, Raghunathpur; Collected during November, 1948; all 
coll. B. Nath. Chas (Bokaro), Ganga Dam site (Bokaro), Damodar river, Barakar 
river near Mithon Dam, Bamhor river near Mithon Dam, Gobindpur, Topchachi 
Lake; collected during November, 1968 and Aug. Sept., 1969; all coll Raj Tilak. 
Hazaribagh district : Chatra, Hazaribagh lake, Suraj Kund (Cold sulphur spring), 
Ramgarh; collected during February, 1954; all coll. A.P. Kapur and T.G. Vazirani. 
Hazaribagh Lake, Hazaribagh National Park, Chherva Dam and Konar river near 
Hazaribagh town, Burhi, Barakar river, Jamni river at Nimiaghat, Parasnath hill 
base; collected during November-December, 1968; all coll. Raj Tilak. Palamau 
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district: Amanat river and North Koel river near Daltangunj, Latehar, Mugaldaha 
river near Chandwa; collected during Sept.-Oct., 1966; all coll. Raj Tilak. Ranchi 
district : Koel river at hjetarhat, Mandar, Bala Nadi near OPA, Ranchi town, 
Namkun, Subarnrekha river at Ranchi, Khatnahi Dah at Horhap, Khunti; collected 
during January-February, 1954; all coll. A.P. Kapur and T.C. Vazirani. Simdega, 
Chainpur, Banari, Subarnrekha river, Hjnoo river, Bundu Bund, Kanke Bund, 
Hatia Dam, Hundru Falls, South Koel river near Mandar, Tikko river near Kuru 
town, Lohardaga, Bagru Hills, Ghaghra town, Basia town; collected during November- 
December, 1967; all coll. Raj Tilak and A.K. Sarkar. Singhbhum district : Hirani 
Falls near Chaibasa, Chiria Coal mines, Monoharpur, Tholkabad Reserve Forest, 
Karampada, Old Angua, Koel river at Monoharpur; collected during Feb., 1954 
and Feb., 1955; all coll. A.P. Kapur. South Koel river and Koena river near 
Manoharpur, Chakulia, Barkunda river and Kojo river near Chaibasa, Chandil; 
collected during December, 1967 and Oct.-Nov., 1968; all coll. Raj Tilak. 

Measurements : Length (Snout to Vent) 26-71 mm. 

Distribution : Chota Nagpur : As above. Elsewhere : Throughout the plains of 
India, upto 1846 m. in the Himalayas. Also Pakistan, Afghanistan, Iran, South 
Arabia, Nepal, Thailand and Sri Lanka. 

Remarks : It is a very common species and are found to float in ponds, ditches, 
canals and rivers. 


7. Rana limnocharis Wiegmann 
(Indian Cricket frog) 

1835. Rana limnocharis (Boie) Wiegmann, N. Acta. Ac. Leop . - Carol., 17 (i) : 255. 

Material : Total 319 examples (289 frogs and 30 tadpoles). Dhanbad district : 
Chirkunda, Kumar Dhubi, Mugma, Maithon Dam site, Inanpur, Panchet Hill- 
base, Chaurasi; collected during November, 1948; all coll. B. Nath. Chas (Bokaro), 
Mithon Dam site, Gobindpur, Topchachi; collected during August-September, 
1969; all coll. Raj Tilak. Hazaribagh district ; Hazaribagh National Park, Chherva 
Dam, Parasnath Hill-base near Nimiaghat ; collected during November-December, 
1968; all coll. Raj Tilak. Palamau district : Chandwa, 5-6.x. 1966, Raj Tilak. 
Ranchi district : Bala Nadi, Horhap, Khunti; collected during February, 1954; all 
coll. A.P. Kapur and T.G. Vazirani. Simdega, Chainpur, Banari, in and around 
Ranchi town, Hatia Dam, Mandar, Kuru, Lohardaga, Ghaghara, Basia; collected 
during September, 1966 and November-December, 1967; all coll. Raj Tilak and 
A.K. Sarkar. Singhbhum district : Chaibasa, Chiria Coal Mines, Manoharpur, 
Tholkabad, Old Angua; collected during February, 1954 and February, 1955; all 
coll. A.P. Kapur. Mahoharpur, Chaibasa, Chakulia; collected during December, 
1967 and November, 1968; all coll. Raj Tilak. 

Measurements ; Length (Snout to Vent) 13-61 mm. 

Distribution : Chota Nagpur : As above. The species is recorded for the first 
time from the area. Elsewhere : It is a widely distributed species in India, found in 
almost all biotopes. Also Eastern Asia from Pakistan, Nepal, Sri Lanka and China 
to Japan. 

Remarks : This is also a common species mostly found on bunds in paddy- 
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fields, burrows on moist soil, and under stones near water, it is terrestrial in habit 
and jumps into water when disturbed only to return to the bank, soon being a poor 
swimmer. In Ranchi district these frogs are frequently seen inside the bushes 
grown on the banks of rivers like Subarnarekha, Hinoo, Tikoo, Mukri, South Koel 
etc. 


8. Rana tigerina Daudin 
(Indian Bull Frog) 

1803. Rana tigerina Daudin, Hist. Rain. Gren. Crap., p. 64. 

Material : Ranchi district : 1 ex., Jungle, 3.5 Km. west of Chainpur, 17.ix.I966; 
1 ex., Bundu Bund, 4.8 km. south-east of Ranchi town, 1 .xii. 1967. All coll. Raj 
Tilak and A.K. Sarkar. 

Measurements : Length (Snout to Vent) 89-137 mm. 

Distribution : Chota Nagpur : As above. The species is recorded for the first 
time from the area. Elsewhere : It is common throughout India, from the base of 
the Himalaya to South India. Also Nepal, Sri Lanka, Burma, Thailand, South 
China and Taiwan. 

Remarks : Bhattacharya (1936) reports its tadpoles feeding on mosquito larvae. 
The forgs have been collected from Ranchi district only. 

9. Rana crassa Jerdon 
(Jerdon’s Bull Frog) 

1853. Rana crassa Jerdon, J. Asiat. Soc. Bengal, 22 : 531. 

Material : Dhanbad district : 3 ex., Mugma, 5.5 km. from Barakar, 9.xi.l948; 
coll. B. Nath. 1 ex., Khudia nala, 1.5 km. north of Gobindpur, 5.ix.l969; coll. Raj 
Tilak. 

Measurements : Length (Snout to Vent) 57-73 mm. 

Distribution : Chota Nagpur : As above. The species is recorded for the first 
time from the area. Elsewhere : Uttar Pradesh, Bihar, Orissa, West Bengal, Tamil 
Nadu and Kerela in India. Also Sri Lanka. 

Remarks : This is an uncommon form and has been collected only from 
Dhanbad district from burrows on the elevated banks of ponds and ditches. The 
species is allied to Rana tigerina and can be distinguished by its toad-like form and 
the shovel-shaped metatarsal tubercles. 


Genus 6. Tomopterna Dumeril and Bibron 

10. Tomopterna breviceps (Schneider) 

(Burrowing Frog) 

1799. Rana breviceps Schneider, Hist. Amph., 1 : 140 

Material : Dhanbad district : 1 ex., Inanpur, 24.xi.1948, coll. B. Nath. 1 ex., 
Chas, Bokaro, 20.xi.1968, coll. Raj Tilak. 
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Measurements : Length (Snout, to Vent) 34-41 mm. 

Distribution : Chota Nagpur : As above. The species is recorded for the first 
time from the area. Elsewhere : Himachal Pradesh, Uttar Pradesh, Gujarat, 
Rajasthan, Maharastra, Madhya Pradesh, Orissa, West Bengal, Andhra Pradesh, 
Karnataka, Tamil Nadu and Kerala. Also Sri Lanka, Nepal and upper Burma. 

Remarks : This frog is rarely seen. The tibiotarsal tubercle seen by Bhaduri 
and Kripalani (1954) has not been observed in the present examples. 

Family IV RHACOPHORIDAE 

This family is represented in Chota Nagpur by one species of the genus 
Polypedates. 


Genus 7. Polypedates Tschudi 

11. Polypedates maculatus (Gray) 

(Tree Frog) 

1832. Hyla maculata Gray, III. Indian Zool., 1, pi. 82, Fig. 1 

Material : Dhanbad district : 1 ex., Nirsa, 10.xi.1948; 1 ex., Maithon Dam site, 
13.xi.1948; 1 ex., Chaurasi, 4 km. west of Inanpur, 26.xi.1948; l ex., Inanpur, 
26.xi.1948. All coll. B. Nath. Palamau district: 4 ex., around Chandwa, 6-8.X.1966 
coll. Raj Tilak, Ranchi district : 1 ex., Kanka Bandh, 8.5 km. north of Ranchi 
town, 3.xii. 1967; Coll. Raj Tilak and A.K. Sarkar. Singhbhum district: 1 ex., under 
decaying and wetlog of Sal at Tholkabad, 9.ii.l955; coll. A.P. Kapur. 2 ex., 
Chaibasa, l-2.xi.1968 ; 1 ex., at light at Chandil, ll.xi.1968. All coll. Raj Tilak. 

Measurements : Length (Snout to Vent) 11-62 mm. 

Distribution : Chota Nagpur : As above. The species is more or less common in 
the area. Elsewhere : South India and Plains* of North India in general. Also 
Sri Lanka. 

Remarks : It is the only species of tree-frog found in the area. It is nocturnal in 
habit. During day-time frogs are collected from holes on tree-trunks, burrows on 
the walls of old houses and roofs of thatched village huts. 

SUMMARY 

This paper deals with the amphibians collected from Chota Nagpur (Bihar). 
Eleven species of Anura (frogs and toads) belonging to four families and seven 
genera are recorded for the first time from the area with notes wherever available. 
Keys for determination of the species, and a map showing localities of collection 
have also been provided. 
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STUDIES IN SEPTATE GREGARINES (APICOMPLEXA : SPOROZOEA) 
PROM INSECTS OF WEST BENGAL : SIX NEW SPECIES OF 
HIRMOCYSTIS, GREGARINA, STENOPHORA AND HYALOSPORINA 


S.C. DATTA, S. GHOSE and D.P. HALDAR 

Protozoology Laboratory, Department of Zoology 
University of Kalyani, Kalyani 74I2J35 
West Bengal, India 


INTRODUCTION 

During the course of our investigation on the protozoan parasites of insects we 
have obtained six new species of septate gregarines (Apicomplexa : Sporozoea) 
belonging to the genera Hirmocystis, Gregarina, Stenophora and Hyalosporina. 
The structures, life histories and affinities of these gregarines have been elaborately 
described in this communication. It may be mentioned here that the gqnera 
Gregarina. Hirmocystis, Stenophora and Hyalosporina were established by Dufour 
(1828), Labbe (1899), Labbe (1899) and Chakravarty (1935) respectively. Subsequently, 
many new species were added to all these genera. Haidar et al. (1985a, b) compiled 
a list of Indian species from various arthropods. 

MATERIALS AND METHODS 

The different insect hosts were collected from various places in West Bengal 
(TABLE 1) and were brought alive to the laboratory for microscopic examination 
of protozoan parasites. These were dissected out, smeared on slides, fixed and 
stained by the usual Heidenhain’s haematoxylin method. Development of gregarines 
was studied by staining sections of host gut. For details, please see Ghose et al. 
(1986). The type materials are deposited in the National Collection, Z.S.I. (Calcutta). 

OBSERVATIONS 

Genus Hirmocystis Labbe, 1899 

Sporadins in association of 2 to 12; epimerite conical or cylindrical knob; cysts 
spherical and ovoidal spores. 

Hirmocystis alphitobiusi n. sp. 

(Text Figs. 1-5) 

Host : Alphitobius piceus Oliver (Coleoptera : Tenebrionidae). 

Development : Extracellular. 
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TABLE I 

Showing names of the hosts, names of the parasites, places of collection, number of hosts examined, 
number of hosts parasitized and percentages of infection of six new species of gregarines from insects. 

SI. Name of the hosts Name of the Place of collec- No. of No. of % of 

No. parasites collection hosts hosts infection 

examined parasitized 


1 . 

Atphitobius 

Hirmocystis 

Naihati, 

75 

55 

73.3 


piceus Oliver 

alphitobiusi 

W.B., India 




2. 

Coccinella 

Hirmocystis 

Kalyani, 

500 

75 

15.0 


transversalis (Fabr.) coccinelli 

W.B., India 




3. 

Larva of Triboliu. 

n Gregarina 






Castaneum (Herbst) amojii 

Chandannagar, 

191 

37 

17.3 




W.B., India 




4. 

Verania discolor 

Gregarina 

Kalyani, 

65 

19 

29.2 


(Fabr.) 

veraniae 

W.B., India 




5. 

An unidentified 

Stenophora 

Kalyani, 

50 

40 

80.0 


harpagophorid 

Millipede 

harpagophora 

W.B., India 




6. 

An unidentified 

Hyalasporina 

Kalyani, 

40 

30 

75.0 


harpagophorid 

Millipede 

mukundi 

W.B., India 





Trophozoite : Solitary, elongated ; knob-like epimerite and ovoidal protomerite. 
The deutomerite is cylindro-conical in shape with rounded end. Spherical nucleus 
situated at the centre of the deutomerite. 



Text Figs. 1-5. Camera lucida drawings of different life-cycle stages of Hirmocystis alphitobiusi n, sp. — 
1. Fully grown trophozoite ; 2. Sporadin ; 3. Association ; 4. Gametocyst ; 5. Spore. 
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Spomdin and association : Cylindro-conical in shape with hemispherical protomerite 
which is broader than long. Elongated cylindrical deutomerite broadest at the 
protomerite-deutomerite junction with a rounded posterior end. Cytoplasm* is 
densely granulated in protomerite than the deutomerite. Epicyteal striations are 
absent. Spherical nucleus with an endosome present centrally. 

Syzygy caudo-frontal. Primite is larger than satellite. 

Gametocyst and spore : Gametocyst spherical in shape measuring 133.3 Mm in 
diameter. After 120 hrs. cyst dehisces by simple rupture liberating double walled, 
oval spore. Each spore measures 5.0 Mm X 3.3 Mm. Formation of eight sporozoites is 
completed after 30 hrs. of development. 


Measurements (in microns ): 


Trophozoite 

TL = 50.0-66.6 (55.5) ; 
LE = 8.3 (8.3) ; 

LP = 16.7(16.7) ; 

LD = 25.0-41.7 (30.6) ; 
LN = 8.3 (8.3) ; 


WE = 8.3 (8.3) ; 

WP = 8.3-16.7 (11.1); 
WD = 8.3-16.7(11.1) ; 
WN = 8.3 (8.3) ; 


Sporadin 

TL = 58.3-166.6 (118.0) ; WP = 8.3-50.0 (33.2) ; 

LP = 8.3- 41.7 (21.6) ; WD = 8.3-58.3 (37.7) ; 

LD = 42.7-141.6 (98.6) ; WN = 8.3-16.7 (9.3) ; 

LN = 8.3-25.0(10.8); 

LP:TL = 1:3.0-16.0(6.13) ; 

WP:WD = 1:0.04-1.5 (0.92). 


Material : Holotype ; Coll. No. X 6/1 S.C. Datta Coll, dated 9.10.1979. Type 
locality ; Naihati, W.B., Paratype ; Coll No. X 6/2 and 3. 

Affinities : Th^ gregarine possesses close resemblances with H. ovalis Crawley, 
1903 and H. bengalensis haldar and Chakraborty, 1979 in the LP: TL and WP: WD 
values. But in H. ovalis the cyst and spores are unknown while in H. bengalensis the 
development is intracellular and spores possess four knob-like projections which 
are lacking here. In view of these differences the parasite is assigned a new 
taxonomic status and is named Hirmocystis alphitobiusi n.sp., after the generic 
name of its host. 


Hirmocystis coccinelH n. sp. 

(Test Figs. 6-11) 

Host: Coccinella transversalis (Fabr.) (Coleoptera : Coccinellidae) 
Development : Extracellular. 

Trophozoite : Solitary, opaque white in colour ; simple hyaline papilla-like 
epimerite. The protomerite is hemispherical and the deutomerite is spherical in 
shape. Nucleus is oval with distinct nuclear membrane. 

Sporadin and association : Barrel-stiaped sporadin. Protomerite is hemispherical 
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with a convex free end and the deutomerite is cylindrical with a rounded posterior 
end. Cytoplasm is uniformly granulated. The pellicle is thin and epicyteal striations 
are not observable. 

Caudo-frontal syzygy, 2-4 in number ; primite is larger than the satellite. 

Gametocyst and spore : Gametocyst spherical measuring 150.0 Mm — 
155.0 M-mX 130.0 Mm- 140.0 Mm. Cyst wall is thin and transparent enclosing two 
unequal gametocytes. After 24 hrs. of development the partition wall between the 
gametocytes disappears. The cyst dehisces by simple rupture after 120 hrs. of 
development. 

Barrel-shaped, double-walled spores measure 10.0 Mm X 5.0 Mm with eight 
sickle-shaped sporozoites arranged irregularly in each spore. 



Text Figs. 6-11. Camera lucida drawings of different stages of life-cycle of Hirmocystis coccineUi 
n.sp. —6. T rophozoite; 7. Sporadin; 8 and 9. Associations; 10. Gametocyst; 11. Spore. 
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Measurements (in microns) : 

’Trophozoite 

TL = 31.9-38.3 (35.1) ; 

LE = 4.3-10.6(7.5);. WE = 6.4-8.5 (7.4) ; 

LP = 6.4 (6.4) ; WP = 8.5-12.8 (10.7) ; 

LD = 21.3 (21.3) ; WD = 12.8-21.3 (17.1) ; 

LN = 4.3-6.4 (5.4) ; WN = 4.3.(4.3) ; 

Sporadin 

TL = 42.5-110.5 (73.9) ; 

LP = 8.5- 17.0 (13.0) ; WP = 17.0-55.3 (23.4) ; 

LD = 34.0-97.8 (60.9) ; WD = 25.5-76.5 (43.0) ; 

LN = 4.3- 6.4 (5.8) ; WN = ‘4.3- 6.4 (5.8) ; 

LP:TL = 1:3.0-12.5 (6.0) ; 

WPrWD = 1:0.3-0.8 (0.6). 

Material : Holotype : Coll. No. Cs S.C. datta. Coll, dated 1.3.1979. Type looality; 
Kalyani University campus, West Bengal. Paratype ; Coll. No. C 6 and C 7 . 

Affinities : Possession of simple-papilla like epimerite, association of two’s to 
fours and simple dehiscence of cyst place the parasite under the genus Hirmocystis 
Labbe'. The gregarine bears close affinity with H. dharwarensis Uttangi and Desai, 
1962 in LP:TL value but differs in all other respects. The parasite also shows some 
similarities with //. alphitobiusi n. sp. in the development, shape of the gametocyst 
and WP: WD values but differs in the shape of epimerite, protomerite, deutomerite, 
spore and LP:TL values. As such, the gregarine is designated as a new species and 
named Hirmocystis coccinelli n.sp. after the generic name of its host. 

Genus Gregarina Dufour, 1828 

Biassociative, Epimerite small, globular or cylindrical spores dolioform to 
cylindrical. Cyst dehisces by sporoduets. 

Gregarina amojii n. sp. 

(Text Figs. 12-17) 

Host : Larva of Tribolium castaneum (Herbst) (Coleoptera : Curculionidae). 
Development : Intracellular. 

Trophozoite : Small globular or cylindrical. The epimerite is globular or knob¬ 
like with very less amount of cytoplasm. The protomerite is hemispherical, bell¬ 
shaped or dome-shaped. A concave septum separates the epimerite from the 
protomerite. The deutomerite is also variously shaped e.g., conical, cylindrical or 
globular. A rounded or spherical nucleus with nuclear membrane and an endosome 
is present at the posterior portion of the deutomerite. 

Sporadin and dissociation : Sporadins are solitary as well as biassociative. Globular 
to cylindrical in shape with subspherical or flat protomerite and obese to elongated 
deutomerite. The pellicle is thick and cytoplasm is finely granulated. 
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Caudo-frontal association is very firm. The protomerite of the primite is egg- 
shaped while that of the satellite is more or less rectangular. 

Gametocyst and spore : Gametocysts are egg shaped, double-walled with a 
gelatinous outer membrane. The cyst measures 69.7 Am X 54.0 Mm in diameter. 
After 72 hrs. of development six sporoducts are developed from the cyst surface. 
Eight hrs after the formation of sporoducts the spores are released in short chains. 

Ellipsoidal spores measure 4.4 Mm X 2.3 Am. Each spore contains eight pea¬ 
shaped sporozoites arranged irregularly. 

Measurements (in microns) : 

Trophozoite 

TL = 18.36-31.05 (26.1) ; 

LE = 5.4- 6.75 ( 5.7) ; 

LP = 5.4 - 8.1 ( 6.8) ; 

LD = 6.48-17.55 (13.4) ; 

LN = 3.0 - 4.85 ( 3.8) ; 

Sporadin 

TL = 17.55-68.04 (42.5) ; 

LP = 6.75-18.9(13.3); 

LD = 7.45-53.46 (28.3) ; 

LN = 3.24-6.75 (5.5) ; 

LP:TL = 1:2.2-5.2 (3.3) ; 

WP:WD = 1:0.7-1.5 (1.0). 




WE = 5.4 - 7.0 ( 5.7) ; 
WP = 8.1 - 9.45(8.7) ; 
WD = 8.1-13.0(10.8) ; 
WN = 3.24- 5.4 ( 4.1) ; 


WP = 7.57-18.9 (13.4) ; 
WD = 8.1 -22.95 (14.1) ; 
WN = 4.59-6.75 (5.4) ; 


Text Figs. 12-17. Camera lucida drawings of different stages of life-cycle of Gregarina a.nojii n. sp. — 
12 and 13. Trophozoites ; 14. Sporadin ; 15. Syzygy ; 16. Gametocyst with six sporoducts 
17. Spores ; 
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Material : Holotype ; Coll. No. BLT/ 4 S Ghose Coll, dated 2.4.1984. Type 
locality ; Chandonnagore, W.B., Paratype ; Coll. No. BLT/ 5 and BLT/ 6 . 

Affinities : Four species of the genus Gregarina have so far been recorded from 
Tribolium spp. (Sokoloff, 1972 ; Ghose et aL, 1986). These are G minuta, G. 
cuneata, G. crassa and G. basiconstrictonea. The species under report shows close 
similarities with G. cuneata Stein, 1848 in LP:TL and WP:WD ratios and formation 
of sporoducts but differs from it in the shape of epimerite, sporadin, gametocyst 
and spore. The gregarine exhibits close resemblances in the shape of association 
with G. minuta Ishii, 1914 but differs from it in all other characters. The gregarine 
also resembles G. basiconstrictonea in the general shape of the sporadin and 
WP:WD values, but markedly'differs from it in other respects. The gregarine 
possesses characters like knob-like or globular epimerite and egg-shaped gametocyst, 
dehisces through six sporoducts liberating ellipsoidal spores. These characters are 
sufficient to erect a new species for it and the name Gregarina amojii n. sp. is 
proposed, after the Indian gregarinologist, Dr. S.D. Amoji of Gulbarga. 


Gregarina veraniae n. sp. 

(Test Figs. 18-22) 

Host: Verania discolour (Fabr.) (Coleoptera ; Coccinellidae). 

Development : Extracellular. 

Trophozoite : Elongated ; knob-like epimerite, hemispherical protomerite and 
cylindrical deutomerite. Cytoplasm is uniformly granulated and epicyteal striations 
are not discemable. 

Sporadin and association : Sporadins are elongated, cylindrical with dome¬ 
shaped protomerite and ovoidal or barrel-shaped deutomerite. A straight septum 
separates the protomerite from the deutomerite. Spherical nucleus is present 
posteriorly in the deutomerite. 

Association is caudo-frontal; protomerite of the satellite becomes concave for 
receiving the primite and thus reveals firm attachment between the two. 

Gametocyst and spore : Gametocyst spherical, measuring 91.6 umX 108.3 um 
in diameter. After 24 hrs. of development four sporoducts appear from the cyst 
surface. Each duct measures 41.7 um in length. At about 48 hours of development 
spores are liberated in chains through these sporoducts. 

The spores are ovoidal measuring 8.3 umX4.2 um with eight sporozoites 
arranged in a circular fashion in each spore. Formation of sporozoites is completed 
at 48 hrs. of development. 

Measurements (in microns): 

Trophozoite 

TL = 40.7-51.0 (45.9) ; 

LE = 1.7- 8.5 ( 5.1); WE = 1.7- 8.5 ( 5.1) ; 

LP = 8.3- 8.5 ( 8.4) ; WP = 10.0-12.8 (11.4); 

LD = 32.4-34.0 (33.2); WD = 16.6-17.0 (16.8) ; 

LN = 4.2- 6.0 ( 5.2); WN = 4.0- 6.0 ( 5.2); 
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Sporadin 

TL = 29.8-82.9 (48.9) ; 

LP = 4.3-17.0 ( 8.5); WP = 8.5-21.3 (13.3) ; 

LD = 25.5-65.9 (25.6) ; WD = 14.9-46.8 (23.1) ; 

3LN = 4.3- 6.4 ( 5.8); WN = 4.3- 6.4 ( 5.8); 

LP :TL = 1:5.6 ; 

WP:WD = 1:1.6. 

Material : Holotype ; Coll. No. X5/1 S.C. Datta Coll, dated 8.10.1979. Type 
locality ; Kalyani University campus, W.B., paratype ; Coll. No. X5/3 and others. 

Affinities : Presence of knob-like epimerite, biassociative sporadins and dehiscence 
through sporoducts are sufficient to place this parasite under the genus Gregarina. 



Text Figs. 18-22. Camera lucida drawings of different stages of life-cycle of Gregarina veraniae n. sp. — 
18. Trophozoite ; 19. Sporadin ; 20. Association ; 21. Gametocyst with four sporoducts ; 
22. Spore. 
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The under report gregarine possesses close similarities in the shape of the epimerite 
With G. alcidesii Haider and Chakraborty, 1978 and G. spraguei Haidar and 
Chakraborty, 1978 ; however, it differs from these two species in other respects. 
Its ovidal spores and the ratios of LP:TL and WP:WD are distinctly separate from 
previously described species of the genus Gregarina. A new species Gregarina 
veraniae n.sp. is proposed here to accommodate the gregarine. 

Genus Stenophora Labbe, 1899 

Intracellular development. Sporonts solitary. Epimerite absent or simple. Cysts 
dehisce by simple rupture. Spores ovoidal with equatorial line, not extruded in 
chains. 


Stenophora harpagophora n. sp. 

(Text Figs. 23-30) 


Host : An unidentified millipede (Spirosteptida : Harpagophoridae) 
Development : Intracellular. 




40 /Um 




27 

30yJii 





Text figs. 23-30. Camera lucida drawings of different stages of life-cycle of Stenophora harpagophora 
n. sp. — 23. Section of the host midgut showing the first intracellular stage of 
development of the parasite ; 24. Second intracellular stage of development of the 
parasite ; 25. A fully grown trophozoite within the epithelial cell of the midgut of the 
host; 26. Trophozoite ; 27. Sporadin ; 28. An early gametocyst; 29. Gametocyst 
before dehiscence ; 30. A spore with rectangular epispore ; 
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Trophozoite : Elongated. Epimerite is small, hyaline papilla like. The protomerite 
is dome-shaped while deutomerite is elongated with rounded end. The elliptical 
nucleus is situated anywhere in the deutomerite. 

Sporadin : Solitary, cylindro-conical in shape. The protomerite is hemispherical 
and tapering towards the distal end. Cylindro-conical deutomerite with moderate 
amount of cytoplasm while the protomerite is almost free of granules. Nucleus 
with distinct nuclear membrane and a deeply stained endosome located at any 
place in the deutomerite. 

Gametocyst and spore : Gametocyst rounded in shape measuring 133.3 um in 
diameter. The gametocytes are equal in size. After 144 hrs. of development the 
gametocyst dehisces by simple rupture releasing the spores in mass. 

Ovoidal spores with two walls surrounded by a rectangular coat. Tuzet, 
Manier and Jolivet (1957) have called this as ‘epispore’ Each spore measures 
4.4 u,m X 3.9 **m. 24 hrs. after the dehiscene of cyst, sporozoites are formed and 
are arranged irregularly. 

Measurements (In microns ): 

Trophozoite 

TL = 85.9-110.8 (94.7) ; 

LE = 2.8 ( 2.8) ; WE = 2.8- 5.5 ( 3.3) ; 

LP = 11.1- 13.9 (11.7) ; WP = 16.4-19.4 (17.2); 

LD = 69.3- 83.1 (74.8> ; WD = 24.9-30.5 (27.1); 

LN = 11.9- 16.6 (14.6); WN = 2.8- 5.5 ( 4.96); 

Sporadin 

TL = 69.7-152.4 (93.8) ; 

LP = 8.3- 19.4 (13.6); WP = 13.9-27.7 (17.5); 

LD = 58.2-135.7 (81.4) ; WD =22.2-55.4 (28.4); 

LN = 8.3-19.4 (12.4) ; LP:TL = 1 .*5.7-10.0 (7.3) 

WN = 5.5 (5.5); WP:WD = 1:1.3- 2.0 (1.7) 

Material : Holotype ; Coil. No. M 6/1 S.C. Datta Coll, dated 3.4.1980. Type 
locality ; Kalyani, W.B., Paratype ; Coll. No. M 6/2 and others. 

Affinities : Possession of solitary sporadin, dehiscence of cyst by simple 
rupture, spore possessing an epispore and intracellular development are sufficient 
for the inclusion of the gregarine under the genus Stenophora Labbe. The parasite 
bears similarities in shape of protomerite and cyst with 5. conjugata Rodgi and 
Ball, 1961 and 5. haplothysani Tuzet, Manier and Jolivet, 1957 but differs in all 
other respect. It has also some resemblances with S, mahabaleshwari Amoji and 
Rodgi, 1972 and S. haplothysani Tuzet, Manier and Jolivet, 1957 in the shape of 
nucleus while it differs in all other characters. Therefore, the parasite described 
here as a new species, for which the name Stenophora harpagophora n. sp. is 
proposed after the name of the family to which the millipede belongs. 


Genus Hyalasporina Chakravarty, 1935 
Sporonts solitary ; epimerite small, tongue-like ; anisogametes ; cysts with 
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ducts ; spores oval with a hyaline membrane. 

Hyalosporina mukundi n. sp. 

(Text Figs. 31-36) 

Host : An unidentified millipede (Spirosteptida : Harpagophoridae) 

Development : Intracellular. 

Trophozoite : Elongated with tongue-like epimerite which is always broader 
than long. The protomerite is hemispherical while the deutomerite is saucer¬ 
shaped. Cytoplasm is uniformly granulated. Spherical nucleus with distinct nuclear 
membrane. 

Sporadin : Cylindro-conical with ovodial protomerite and conical deutomerite. 
Spherical nucleus. Cytoplasm is uniformly granulated. 

Gametocyst and spore : Gametocyst opaque-white in colour, spherical in 
shape measuring 312.0 um in diameter. The gametocytes are equal in size. An 
ectocyst is present encircling the cyst measuring 62.4 um. After 216 hrs. the cyst 
dehisces-by simple rupture liberating oval spore with two coats. A hyaline spindle- 
shaped membrane encircles the spores. Each spore measures 7.8 Mm X 5.0 Min. 



Text Figs. 31-36. Camera lucida drawings of different stages of life-cycle of Hyalosporina mukundi 
n. sp. — 31. Earliest intracellular stage with the epithelial cell of the host proventriculus; 
32. Trophozoite ; 33. Sporadin ; 34. Early gametocyst; 35. Gametocyst \ advanced 
stage ; 36. Spare with a hyaline coat. 
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Formation of sporozoites is completed after 24 hrs. of dehiscence whice lie 
scattered irregularly within the spore. 

Measurements (in microns ): 

Trophozoite 
TL = 299.9 ; 

LE = 8.3 ; WE = 16.7 ; 

LP = 16.7 ; WP = 33.3 ; 

LD = 274.9 ; WD = 83.3 ; 

LN = 25.0 ;WN = 8.3; 

Sporadin 

TL = 83.3-266.6 (193.7) ; 

LP = 16.7- 33.3 ( 19.6) ; WP = 16.7- 50.0 (27.9) ; 

LD = 66.6-249.9 (165.8); WD = 33.3-133.3 (90.6) ; 

LN = 16.7- 25.0 ( 20.8) ; WN = 16.7-25.0 (17.2).; 

LP:TL = 1:5.0 -14.0 (10.8); 

WP:WD = 1:0.16- 0.75 ( 0.3). 

Material: Holotype ; Coll. No. M7/1 S. C. Datta Coll, dated 8.10.1979. Type 
locality ; Kalyani University campus. Paratype ; Coll No. M7/3 and others. 

Affinities : In having tongue-shaped epimerite, solitary sporadin, dehiscence of 
cyst by simple rupture, spores with hyaline membranes. The parasite satisfies its 
inclusion in the genus Hyalosporina Chakravarty, 1935. The presently described 
species has some resemblances with H. Cambolopsisae Chakravarty, 1935 in 
having tongue-like epimerite and ovoidal spores, but differs from the latter in 
other features. The parasite under report also shows some relationships with 
H. rayi Chakravarty, 1936 in having spherical gametocyst and general elongated 
shaps of the body but differs in all other characters. Thus in having some distinct 
features of its own the parasite designated as a new species and named Hyalosporina 
mukundi n. sp. after the Late Dr. Mukunda Murari Chakravarty who established 
the genus. 


SUMMARY 

The present paper deals with six new species of septate gregarines (Apicomplexa 
: Sporozoea) from insects. 
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REPORT ON THE ICHTHYO FAUNA OF ANNA AND 
MADURAI DISTRICTS, TAMIL NADU 


T J. INDRA 

Zoological Survey of India, Madras 


INTRODUCTION 

During the years 1986-1987, Zoological Survey of India, Southern Regional 
Station, carried out two extensive surveys of Anna and Madurai Districts, in Tamil 
Nadu, under the Mopping Survey Scheme. Madurai District is traversed by the 
river Vaigai and its tributaries such as Theni, Surali and Moolar. These are 
seasonal rivers. Apart from these water ways there are few lakes i.e. Kodaikanal 
Lake and Berijam Lake in Anna District. Some water falls and hillstreams were 
also surveyed for their Ichthyo fauna. The Vaigai Dam across Vaigai river near 
Madurai and Sathiar Dam also near Madurai were also surveyed. 

No comprehensive account on the fish fauna of Anna and Madurai Districts is 
available and therefore, a list of fishes from these districts is worth reporting. The 
data under each species includes its first reference, number of examples, their size 
range in mm. in standard length, area of collection, date of collection, geographical 
distribution and remarks (wherever variations are observed). 

In all there are 34 species in the present collection of 560 examples (503 adults 
and 57 juveniles) belonging to 9 families. Puntius arenatus (Day) is being reported 
for the first time from Vaigai Dam. Puntius filamentosus (Valenciennes) and 
Puntius mahecola (Val.) were treated as two distinct species in accordance with 
the findings of Selvaraj, Mathew and Abraham (1986-87). Jayaram (1981) was 
followed for the identification and distribution of fishes. 

LIST OF SPECIES 

Super Order Ostariophysi 
Order Cypriniformes 
Family Cyprinidae 
Sub Family Cultrinae 

1. Salmostoma clupeoides (Bloch) .. llexs. 

Subfamily Rasborinae 
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4. 

Rasbora (R) caverii (Jerdon) 

... 4 exs. 

5. 

Rasbora (R) daniconius (Hamilton) 

.. 6exs. 



8 juv. 


Subfamily Cyprininae 


6. 

Catla cat la (Hamilton) 

.. 2exs. 

7. 

Cirrhinus mrigala (Hamilton) 

.. 1 ex. 

8. 

Cyprinus cctrpio communis Linnaeus 

.. 6exs. 

9. 

Labeo rohita (Hamilton) 

.. 3exs. 

10. 

Puntius arenatus (Day) 

.. 5 exs. 

11. 

Puntius chola (Hamilton) 

.. 4 exs. 

12. 

Puntius dotsalis (Jerdon) 

.. 5 exs. 



45 juv. 

13. 

Puntius filamentosus (Valencinnes) 

.. 21 exs. 

14. 

Puntius mahecola (Valencinnes) 

.. 4 exs. 

15. 

Puntius melanampyx (Day) 

.. 133 exs. 

16. 

Puntius sarana sarana (Hamilton) 

.. 1 ex. 

17. 

Puntius sophore (Hamilton) 

..11 exs. 

18. 

Puntius ticto ticto (Hamilton) 

.. 39 exs. 


Subfamily Garrinae 


19. 

Garra mullya (Sykes) 

.. 12 exs. 


Family Cobitidae 



Subfamily Noemacheilinae 


20. 

Noemacheilus denisonii denisonii Day 

.. 9 exs. 

21. 

Noemachihis semiarmatus Day 

.. 5 exs. 


Subfamily Cobitinae 


22. 

Lepidocephalus thermalis (Valencinnes) 

.. 17 exs. 


Order Siluriformes 



Family Bagridae 


23. 

Mystus cavasius (Hamilton) 

.. 2 exs. 

24. 

Mystus montanus (Jerdon) 

.. 1 ex. 

25. 

Mystus vittatus (Elcch) 

.. 3 exs 


Family -Siluridae 


26. 

Ompok bimaculatus (Bloch) 

.. 2 exs 

27. 

Wallago cttu (Schneidei^ 

.. 4 exs 


Super Order Atherinomorpha 
Order Atheriniformes 
Family Poecilidae 
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28. Gambusia affinis patrulis (Baird & 

Girard) 

Super Order Acanthopterygii 
Order Channiformes 

Family Channidae 

29. Channa orientalis (Schneider) 

30. Channa striatus (Bloch) 

Order Perciformes 
Family Cichlidae 

31. Etroplus maculatus (Bloch) 

32. Sarotherodon mossambica (Peters) 

Family Mugilidae 

33. Rhinomugil corsula (Hamilton) 

Family Gobiidae 

34. Glossogobius giuris (Hamilton) 


..54? 
.. 30 


.. 1 ex. 
.. 1 ex. 


.. 2 exs. 
.. 47 exs. 


.. 5 exs. 


.. 14 exs. 


SYSTEMATIC ACCOUNT 
Salmostoma clupeoides (Bloch) 

1795. Cyprinus clupeoides Bloch, Naturg. Ausland. Fishe, 12 p. 49, pt. 408. fig. 2. (Type locality : 
Tranquebar). 

Material : 6 exs., 87-107 mm. SL., Vaigai Dam., 9.11.86; 3 exs., 117-155 mm. 
SL., Vaigai Dam., 13.11.86; 2 exs., 68-75 mm. SL., Vaigai Dam., 14.3.87. 

Distribution : India : Narmada, Tapi, Krishna, Godavery and Cauvery river 
systems. Recorded from Nasik, Deolali and Jabalpur. 

Amblypharyngodon microlepis (Bleeker) 

1853 . Leuciscus microlepis Bleeker, Verh. batav. Genoot. Kunst. wet. 25, p.r. (Type locality : River 
Hooghty). 

Material : 15 exs., 62-82 mm. SL., Vaigai Dam., 9.11.86; 11 exs., 71-85 mm. SL., 
Vaigai Dam., 13.11.86. 

Distribution : India : Eastern and Southern India. 

Danio aequipinnatus Me Clelland 

1839 . PeriicLnpus aequipinnatus Me Clelland, Asiatic Researchers, 19 , p. 393 . (Type locality : Assam). 

Material : 4 exs. (juv.) 19-24 mm. SL., Veerapandi., 10.11.86; 1 ex. 57 mm. SL., 
Pick up site, Vaigai Dam., 11.11.86; 11 exs., 68-74 mm. SL., Suruli foils., 153.87. 
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Distribution : India : Eastern Himalaya, Meghalaya and Decan. Nepal, Bangladesh, 
Burma, Thailand and Sri Lanka. 

Remarks : Specimens collected from Suruli fall agreed with Danio aequipinnatus 
in colour pattern, presence of barbels and in number of lateral line scales but 
differ from it in having 9-10 branched rays in dorsal fin and 15-16 branched rays in 
anal fin. A critical analysis of various morphometric characters of specimens 
collected from various localities was taken up for the study. The results will be 
published elsewhere. 


Rasbora (Rasbora) caverii (Jerdon) 

1849. Leuciscus caverii Jerdon, Madras J. Lit. & $ci., 15, p. 320. (Type locality : Cauvery river, 
Coorg State) 

Material : 1 ex., 84.0 mm. SL., Vaigai Dam., 9.11.86; 3 exs., 52-87 mm., SL., 
Kodavanaru, near Ramayyan Patti., 23.11.86. 

Distribution : India : Southern India, notably Karnataka, especially in Cauvery 
Basin. Sri Lanka. 


Rasbora (Rasbora) daniconius (Hamilton) 

1822. Cyprinus daniconius Hamilton, Fish Ganges, p. 327, pi. 15. fig. 89 (Type locality : Rivers of 
Southern Bengal). 

Material : 1 ex., 37.0 mm. SL., Chinnamanur., 10.11.86; 4 exs., (juv.) 18-23 mm. 
SL., Veerapandi, 10.11.86; 4 exs., 30-42 mm. SL., Madhavan Kulam (Madurai), 
7.3.87; 4 exs., (juv.) 20-24 mm. SL., Sathiar Dam., 18.3.87; 1 ex. 22.0 mm. SL., 
Berijam Lake, 22.3.87. 

Distribution : India : Throughout India. Pakistan, Nepal, Bangladesh, Sri 
Lanka, Burma, Malapis and Thailand, Zanzibai. 

Catla catla (Hamilton) 

1822. Cyprinus catta Hamaton^RtfA Gmges, p. 287,387, pL 13, Fig. 18. (Type locality : In the river* 
and tanks of Bengal). 

Material : 1 ex., 183.0 mm. SL., Theni river, 9.11.86; 1 ex., 204.0 mm. SL., 
Vaigai Dam, 14.3.87. 

Distribution : India : Throughout India. Pakistan, Bangladesh, Burma. Introduced 
into South Indian rivers. 

Remarks : Natarajan et. a/., (1977) have recognised three subspecies of Catla 
catla in Rihand Dam, based on the relative length of pectoral fin (P s ) (P m ) and 
(Pj). In the present collections both the specimens fall into (P m ) category i.e. 
Medium sized Pectoral fin. 

Cirrhinus mrigala (Hamilton) 

1822. Cyprinus mrigala Hamilton, Fish Ganges, p« 279, 388, pL 6. fig. 78. (Type locality : Poftdt and 
freshwater rivers of the Gahgetic Provinces), 

Material t 1 ex., 294.0 mm. SL., Vaigai Dam, 14.3.87. 

Distribution : India : Throughout India, Pakistan, Bangladesh, Burma. 
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Cyprinus carpio communis Linnaeus 
1758. Cyprinus carpio Linnaeus, Syst. Nat. Ed., 10,1, p. 525. (Type locality : Europe). 

Material : 1 ex., 163.0 mm. SL., Sathiar Dam, 6.11.86 ; 1 ex., 165.0 mm. SL., 
Parapalar Dam, 12.11.86; 1 ex., 56.0 mm. SL., Berijam Lake, 15.11.86; 2 exs., 149- 
207 mm. SL., Lakshmipuram, 13.3.87; 1 ex., 47.0 mm. SL., Berijam Lake, 22.3.87. 

Distribution : Naturally found all over China, Japan, Taiwan, Europe, America. 
Introduced into Indian waters. 

Labeo rohita (Hamilton) 

1822. Cyprinus rohita Hamilton, Fish Ganges, p. 301,388, pi. 1, Fig. 85. (Type locality : Freshwaters of 
the Gangetic Province). 

Material : 2 exs., 154-190 mm. SL., Vaigai Dam, 13.11.86; 1 ex., 168.0 mm. SL., 
Vaigai Dam, 14.3.87. 

Distribution : India ; Throughout India. Pakistan, Bangladesh, Burma. Introduced 
into South Indian rivers and reservoirs. 


Puntius arenatus (Day) 

(Plate I, Fig. 1) 

1878. Barbus arenatus Day, Fish India, p. 574, pi. cxlii. Fig. 7 (Type locality : Madras). 

Material : 5 exs., 62-89 mm. SL., Vaigai Dam, 9.11.86. 

Distribution : Madras. 

Remarks : This is the first record of this species from Vaigai Dam. As it shows 
some differences in bio-metric characters, a detail description of the species is 
given*. 

D. iv/8, P. 1/14-16, V. 1/7/1, A. 3/5, C. 19, Li. 24-27, L. tr. 4 1 / 2 / 31 / 2 . 

Length of head 4.30-4.69 (4.58) in TL and 3.28-3.75 (3.53) in SL; body depth 
3.67-4.70 (4.34) in TL and 2.91-5.59 (3.35) in SL. Eye 3.40-3.92 (3.68) in head 
length; 0.75-0.96 (0.67) from snout; 1.25-1.67 (1.45) apart. Dorsal more convex 
than the abdomen. A pair of barbel reaches the first third of the eye. Dorsal fin 



Characters 

Day’s Present 

Species collection 

1 . 

Dorsal 

2/8 

4/8 

2. 

Pectoral 

15 

1/14-1/16(15-17) 

3. 

Predorsal scales 

11 

9-10 

4. 

Total length/Head length 

4.75 

4.30-4.79 (4.58) 

5. 

SL/Head length 

— 

3.28-3.75 (3.53) 

6. 

Total length/Body depth 

4.0 

4.35-4.70 (4.34) 

7. 

Head length/Eye diameter 

4.5-5.0 

3.40-3.92 (3.68) 

8. 

Snout/Eye 

1.5 

0.75-0.96 (0.67) 

9. 

Inter orbital width/Eye 

2 

1.25-1.67(1.45) 
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commences slightly nearer to the caudal end than to the snout. The last undivided 
dorsal ray smooth, osseous interiorly, becoming articulated superiorly. The first 
two spines hidden beneath the predorsal rows of scales. 

Colour : Upper half of body steel blue becoming golden on sides. In the upper 
half of body each scale has black dots along the outer margin. On the scales on the 
lateral line, the dots ceases with the upper half of the scale. Dorsal fin with black, 
closely packed dots on the first two soft rays and scatterly arranged dots on the 
other soft rays, which forms a band thicker in the beginning and lighter in the end. 
First two rays of the anal fin top, black tipped with dots. Caudal fin black edged. 

In general it resembles Puntius arenatus (Day) but it differs from Day’s 
description in the following characters. 

Puntius dorsalis (Jerdon) 

1849. Systo.nus dorsalis Jerdon, Madras J. Lit. & Sci., p. 314, 316. (Type locality : Tanks and rivers in 
the neighbourhood of Madras). 

Material : 6 exs., (juv.) 27-38 mm. SL., Chinnamanur, 10.11.86; 36 exs., (juv.) 
20-33 mm. SL., Veerapandi, 10.11.86; 1 ex., (juv.) 33.0 mm. SL., Periakulaip, 
11.11.86; 3 exs., 113-124 mm. SL., Pick up site Vaigai Dam, 11.11.86; 2 exs., (juv.) 
29-33 mm. SL., Forest Training College pond, 13.11.86; 1 ex., 114.0 mm. SL., 
Vaigai Dam, 13.11.86; 1 ex., 68.0 mm. SL., Sathiar Dam, 8.3.87. 

Distribution : India : Krishna, Cauvery, Coleroon river systems in South India. 

Remarks : The juveniles resemble Puntius puckelli (Day) in all the characters. 

Puntius filamentosus (Valenciennes) 

1844. Leuciscus fila.nentosus Valenciennes, Hist. Nat. Poiss., 17, p. 96, pi. 492. (Type locality 
Alleppey, Kerala). 

Material : 1 ex., 93.0 mm. SL., Vaigai Dam, 9.11.86; 14 exs., 62-85 mm. SL., 
Vaigai Dam, 11.11.86; 6 exs., 78-129 mm. SL., Vaigai Dam, 13.11.86. 

Distribution : India : Freshwaters of Kerala, Southern kamataka, Tamil Nadu 
and Sri Lanka. 


Puntius mahecola (Valenciennes) 

1844. Leuciscus .nahecola Valenciennes, Hist. Nat. Poiss., 17, p. 305, pi. 502. {Type locality : Canara). 

Material : 4 exs., 59-101 mm. SL., Vaigai Dam, 14.3.87. 

Distribution : India : From Canara down the Western Coast and along the base 
of the Nilgiries and Travancore Hills. Sri Lanka. 

Puntius malanampyx (Day) 

1865. Labeo malanampyx Day, Proc. zooL Soc. London, p. 298. (Type locality : Wynaad). 

Material : 106 exs., 27-48 mm. SL., Berijam Lake, 15.1L86; 26 exs., 26-55 mm. 
SL., Kodaikanal Lake, 17.11.87; 1 ex., 30.0 mm. SL., Berijam Lake, 22.3.87. 

Distribution : India : Cauvery river and its head water streams at base of 
Wynaad, Niigiri and Travancore Hills. Also known from Nallamalai Hills, Eastern 
Ghats. 
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Puntius sarana sarana (Hamilton) 

1822. Cyprinus sarana Hamilton, Fish Ganges, p. 307. (Type locality : Gangetic Systems, Bengal). 
Material : 1 ex., 84.0 mm. SL., Vaigai Dam, 14.3.87. 

Distribution : India : Throughout India. Thailand, China, Bangladesh, Burma. 

Puntius sophore (Hamilton) 

1822. Cyprinus sophore Hamilton, Fish Ganges, p. 310, 319, pi 19. Fig. 86. (Type locality : Ponds of 
Bengal). 

Material : 2 exs., 62-71 mm. SL., Vaigai Dam, 9.11.86; 7 exs., 57-71 mm. SL., 
Vaigai Dam, 13.11.86; 2 exs., 37-40 mm. SL., Madhavankulam, 7.3.87. 

Distribution : India : Throughout India. Pakistan, Bangladesh, Sri Lanka. 

Puntius ticto ticto (Hamilton) 

1822.. Cyprinus ticto Hamilton, Fish Ganges, p. 314, 389, pi. 8, Fig. 87. (Type locality : Southeastern 
parts of Bengal). 

Material : 39 exs., 20-51 mm. SL., Kodaikanal lake, 17.11.86. 

Distribution : India : Throughout India. Pakistan, Bangladesh, Burma, Sri 
Lanka, Thailand. 

Remarks : Hora and Law (1941) stated that the Peninsular forms has complete 
lateral line. In the present collection it was observed taht the lateral line was 
complete lh large sized forms (above 50 mm, TL) the lateral line is visible only 
upto 16 to 18 scale. Frequence distribution of lateral line scales and extension of 
posterior spot on the lateral line is given below. 


Lateral Line Scales 

LI. Scales 

24 

25 

26 

27 

No. of Exs. 

4 

8 


7 


Extension of posterior colour spot on lateral line 

LI. Scales 16-18 17-18 17-19 18-19 18-20 18-21 19-20 19-21 19-22 

No. of exs. 1 1 43 15 2391 


Garra mullya (Sykes) 

1841. Chondrostoma mullya Sykes, Trans. zooL Soc. London, 2 : p. 359, pi. 62, fig. 3. (Type locality : 
Poona waters). 

Material : 12 exs., 67-98 mm. SL., Suruli fall, 15.3.87. 

Distribution : India : Throughout India except Assam and Himalaya. 
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Noemacheilus denisonii denisonii Day 

1867. Noemacheilus denisonii Day, Proc. zool. Soa Lond., p. 287. (Type locality : Nilgiri and Coorg 
Hills). 

Material : 7 exs., 25-47 mm. SL., Suruli fall, 15.3.87; 2 exs., 32-38 mm. SL., 
Moolar river, 21.3.87. 

Distribution : India : Rivers in the base of Nilgiris and Coorg Hills. 


Noemacheilus semiarmatus Day 

1867. Noemacheilus semiarmatus Day, Proc. zool. Soc. Lond., p. 286. (Type locality: Bhavani andSiger 
rivers at base of Nilgiri Hills). 

Material ; 3 exs., 36-40 mm. SL., Moolar river, 21.3.87; 2 exs., 24-27 mm. SL., 
Myladumparai, 20.3.87. 

Distribution : India : Bhavani and Siger rivers at base of Nilgiri Hills . Also 
known from Karnataka, likely to be obtained from the headwaters of Cauvery. 

Lepidocephalus thermalis (Valenciennes) 

1846. Cobitis thermalis Valenciennes, Hist. nat. Poiss., 17, p. 78. (Type locality : Ceylon). 

Material : 2 exs., 17-23 mm. SL., Veerapandi, 10.11.86 ; 12 exs., 19-31 mm. SL., 
Chinnamanur, 10.11.86; 1 ex., 35.0 mm. SL., Periyakulam, 11.11.86; 1 ex., 38.0 
mm. SL., Thankkachiyamman patti, 20.11.86; 1 ex., 21.0 mm. SL., Madavan 
kulam, 7.3.87. 

Distribution : India : Southern Karnataka, Kerala, Tamil Nadu, Sri Lanka.- 

Mystus cavaslus (Hamilton) 

1822. Pi.nelodus cavasius Hamilton, Fish Ganges, p. 303,379, pi. 11, Fig. 67. (Type locality : Gangetic 
Provinces). 

Material : 1 ex., 140.0 mm. SL., Theni river, 9.11.86; 1 ex., 115.0 mm. SL., 
Vaigai Dam, 9.11.86. 

Distribution : India : Throughout India. Pakistan, Bangladesh, Burma, Thailand. 

Mystus montanus (Jerdon) 

1849. Baqarusmontanus Jerdon, Madras J. Lit. & Sci., 15 (2), p. 338. (Type locality : Manantody river, 
Wynaad). 

Material : 1 ex., 78.0 mm. SL., Vaigai Dam, 9.11.86. 

Distribution : India : Manantody river, Wynaad, Cauvery headwaters. 

Mystus vittatus (Bloch) 

1797. Silurus vittatus Bloch, Ichthyol. Hist. Nat., 11, p. 40, pi. 371, Fig. 2. (Type locality : Tranquebar, 
South India). 

Material : 2 exs., 90-110 mm. SL., Vaigai Dam, 9.11.86; 1 ex., 75.0 mm. SL., 
Periyakulam, 11.11.86. 

Distribution : India : Throughout India. Pakistan, Burma, Thailand, Bangladesh, 
Sri Lanka. 
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Ompok bimaculatus (Bloch) 

1797. Silurus bimaculatus Bloch. Syst. Ichts., 11, d. 17, pi. 369. (Type locality : Malabar). 

Material : 1 ex., 110.0 mm. SL., Vaigai dam, 13.11.86; 1 ex, 240.0 mm. SL., 
Vaigai Dam, 14.3.87. 

Distribution : India : Throughout India. Pakistan,- Nepal, bangladesh, Sri 
lanka, Thailand, Malaya, Vietnam, East Indies, Yunnan. 

Wallago attu (Bloch) 

1801. Silurus attu Schneider, Syst. Ichtfu, p. 378, pi. 75. (Type locality : Malabar). 

Material : 1 ex., 190.0 mm. SL., Vaigai Dam, 9.11.86; 1 ex., 215.0 mm. SL., 
Theni river, 9.11.86; 1 ex., 246.0 mm. SL., Vaigai Dam, 13.11.86; 1 ex., 280.0 mm. 
SI*., Vaigai Dam, 14.3.87. 

Distribution : India : Throughout India. Pakistan, Burma, Bangladesh, 
Sri Lanka. 


Gambusia affinis patruelis (Baird & Girard) 

1853. Heterandia patruelis Baird & Girard, Proc. Acad. nat. Sci. Philad., 6, p. 390. (Type locality: Rio 
Sahinal, Texas). 

Material : 1 d ex., 17.0 mm. SL., Veerapandi, 10.11.86; 1 ¥ and 8 &, ex., 12- 
21 mm. SL., Berijam Lake, 15.11.86; 5 ? and 7 d exs., 20-27 mm. SL., Kodaikanal 
Lake, 17.11.86; 48 9 and 14 d exs., 23-27 mm. SL., Berijam Lake, 22.3.87. 

Distribution : India : Throughout India. Pakistan, Burma, Bangladesh, 
Sri Lanka. 


Channa oHen tails (Schneider) 

1810. Channa orientals Schneider, Syst. Ichtk., p. 4%, pi. 90, Fig. 2. (Type locality : Not. given). 
Material : 1 ex., 64.0 mm., SL., Sathiyar Dam, 8.3.87. 

Distribution : India : Throughout India. Pakistan, Afghanistan, Bangladesh, 
Sri Lanka, Burma, Thailand, Malaya Archipelago, Vietnam. 

Channa striatus (Bloch) 

1793. Ophiocephalus striatus Bloch, Naturg. Ausland. Fisches, 2, p. 141, pi. 359. (Type locality : 
Malabar). 

Material : 1 ex., 44.0 mm. SL., Periyakulam, 11.11.86. 

Distribution : India : Throughout India. Pakistan, Bangladesh, Sri Lanka, 
Burma, Thailand, Malaya, S. China, Philippines. 

Etropius maculatus (Bloch) 

1785. Chaetodon maculatus Bloch, Syst. Ichth., pi. 427, Fig. 2. (Type locality : Not given). 

Material : 1 ex., 55.0 mm. SL., Vaigai Dam, 9.11.86; 1 ex., 46.0 mm. SL., Pickup 
site Vaigai Dam, 11.11.86. 

Distribution : India : Tamil Nadu, Kerala, S. Kanara, Sri Lanka. 
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Sarotherodon mossambica (Peters) 

1852. Chromis mossmnbicus Peters* Monatsb. Akad. Wiss., Berlin , p. 681. (Type locality Zambesi 
river, S. Africa). 

Material : 1 ex., 133.0 mm. SL., Sathiyar Dam, 6.11.86; 7 exs., 22-65 mm. SL., 
VAigai Dam, 8.11.86; 2 exs. 102-131 mm. SL., Theni river, 9.11.86; 2 exs., 46-52 
mm. SL., Periyakulam, 11.11.86; 5 exs., 124-154 mm. SL., Parapalar Dam, 12.11.86; 
5 exs„ 44-63 mm. SL., Vaigai Dam, 12.11.86; 6 exs., 110-124 mm. SL., 22.11.86; 6 
exs., 52-73 mm. SL., Kodavanaru, 23.11.86; 13 exs., 39-45 mm. SL., Sathiyar Dam, 
8.3.87. 

Distribu.on : East Africa to Natal. Widely introduced in India and Pakistan. 

RhinomiiqU corsula (Hamilton) 

1822. Muqial corsula Hamilton, Fish Ganges, p. 221, 381, pi. 8, Fig. 97. (Type locality : Rivers of 
Gangetic Provinces, in Southern parts of Bengal). 

Material : 2 exs., 115-170 mm. SL., Vaigai Dam, 9.11.86; 2 exs., 157-162 mm. 
SL., Vaigai Dam, Pick up site, 11.11.86; 1 ex., 147.0 mm. SL., Vaigai Dam, 
13.11.86. 

Distribution : India : Gangetic Province and Southern parts of Bengal, Chilka 
Lake, Krishnagiri and Sathanur Reservoir across Penniar and Cauvery rivers. 

Glossogobius giuris (Hamilton) 

1822. Gobius qiuris Hamilton, Fish Ganges, p. 51, 336, pi. 33, Fig. 15. (Type locality : Ponds and 
freshwaters of Gangetic Provinces). 

Material : 5 exs., 94-205 mm. SL., Vaigai Dam, 9.11.86; 5 exs., 80-144 mm. SL., 
Vaigai Dam, 11.11.86; 4 exs., 170-225 mm. SL., Sathiyar Dam, 8.3.87. 

Distribution : India : Throughout India, Pakistan, Burma, Bangladesh, 
Sri Lanka. This species has a wide range from the East Coast of Africa to Japan, 
Australia and S. Pacific. 
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SUMMARY 

The paper deals with 34 species belonging to 9 families, which were collected 
from Anna and Madurai Districts, Tamil Nadu. Puntius arenatus (Day) is reported 
for the first time from 1 Vaigai Dam. 
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NOTES ON THE INDIAN SPECIES OF ANISOLABIS FIEBER 
(DERMAPTERA : ANISOLABIDIDAE) 


G.K. SRIVASTAVA 

Zoological Survey of India 234/4, A.J.C. Bose Road, Calcutta 

In India genus Anisolabis Fieber, is represented by two species viz., A. 
gaudens Burr and A. deplanata Srivastava, of which the taxonomic position of the 
former is doubtful since it is known by females. Besides a new species A. 
bhowmiki is described here. 

It is proposed to synonymise Aborolabis martensi brindle under Anisolabis 
deplanata Srivastava owing to their identical description. 

According to Srivastava (1985) the record of A. maritima Bonelli from South 
India (Burr, 1914 ; Steinmann, 1981) are based on either females or nymphs, are 
doubtful. 


Genus Anisolabis Fieber 


1853. Anisolabis Fieber, Lotos, 3 : 257 (Type species —Forficula maritima Bonelli in Gene, 1832, by 
Subsequent designation of Scudder, 1876, Proc. Boston Soc. not. Hist., 18 : 289). 

Diagnostic characters. — Parameres elongated, three to four times longer than 
broad, parallel sided or slightly dilated in middle or base, apically rounded, virga 
present or absent. 

Distribution. — All regions. 

Remarks. — The interpretation of the genus in the present work is after Burr, 

1915. 


Key to the species 

1(2). Size larger (17.7 mm or more) A. gaudens Burr 

2(1). Size smaller (7.8 — 10.3 mm) 

3(4) Sides of abdominal segments 5th to 9th in males acute angled posteriorly 
and with an oblique carina on 6th to 8th or 9th A. deplanata Srivastava 

1(3) Sides of abdominal segments 5th to 9th in males obtuse angled posteriorly 
and ecrinate A. bhowmiki sp. n. 
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Anfeolabis bhowmiki sp. n. 

(Figs. 1-6) 

<f : General colour blackish brown, mouth parts, one or two ante-apical 
antennal segments yellow ; legs yellow with basal half of femora banded with 
balkish brown. 

Head slightly longer than broad, shining, frons convex, sutures obsolete, hind 
margin with slight emargination in middle. Eyes small, about 1/2 as long as the 
post-ocular length. Antennae (partly broken, on the right side 5 basal and on the 
left 15 segments remaining) with basal segment stout, gently expanded apically, 
slightly shorter than the distance between antennal.bases ; 3rd long and cylindrical 
longer than 4th and 5th ; 4th slightly shorter than 5th, subciavate, stouter ; 5th 
slightly stouter than 4th, subciavate ; 6th almost equal to 3rd but stouter, narrowed 



Fig. 1*6 : Anisolabis bhowmiki sp. ft., Holotype , (1) Anterior portion of body; (2) Left’antenna, 
enlarged ; (3) Sides of abdominal segments ; (4) Posterior margin of penultimate sternite $ 
(5) Ultimate tergite and forceps ; (6) Genitalia. 
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basally and gently expanded apically ; remaining gradually increasing in length 
•and thinning. Pronotum transverse, gently widened posteriorly, all margirls straight, 
sides gently reflexed, median sulcus faint, prozona weakly raised, hardly differentiated, 
from weakly depressed metazona. Mesonotum and tnetanotum transverse, former 
with hind margin truncate and latter concave. Elytra and wings absent. Legs 
typical for the genus. Abdomen gently expanded in middle, convex, lateral 
tubercles on 3rd and 4th tergites obsolete, sides of segments 5th to 9th obtuse 
angled posteriorly, ocarinate, rugulosely punctulate. Penultimate sternite obscurely 
punctulate, transverse, hind margin scarcely emarginate in middle. Ultimate 
tergite transverse, smooth, shining, sloping backwards, median sulcus distinct, 
hind margin trisinuate, laterally oblique. Forceps subcontiguous, expanded at 
base, tapering apically, left branch almost straight, right bent in basal half, apices 
gently hooked and pointed, trigonal above in basal 1/3, afterwards depressed, 
internal margin fintly serrated. Genitalia as seen in the Fig. 6. 

% : Unknown. 


Measurements (in mm) : 


Length of body 
Length of forceps 


Holotype 

6 

9.0 

1.3 


Material examined. — Holotype , India : West bengal, Darjeeling District, 
Sonada, Alt. 1971 m, 24. iii. 1978 (A • R- Bhowmik) ; genitalia mounted between 
two coverslips and pinned with the specimen ; deposited in the Zoological Survey 
of India, Calcutta. The species is named after the collector. 


Remarks . — This species comes very close to Anisolabis deplanata Srivastava, 
by its small size but differs in having the sides of abdominal segments 5th to 9th 
obtuse angled and ecarinate. Besides the shape of parameres in the described 
species is distinctive in being slightly expanded basally. 

Anisolabis gaudens Burr 

(Figs. 7-8) 

1904. Anisolabis gaudens Burr, Trans. R. Ent. Soc. Lond., 1004 ; 291, ( $ not ($ ; Bhutan; ; 1910, 
Fauna Brit. India, Dermaptera : 87 ; 1911, Genera Insect., 122 : 30 ; 1913, Rec. Indian Mus., 8(2): 
138 ; Kapoor, 1968, Agra Uni. J. Res. (Set.), 18(1): 12 ; Biswas, Lahiri and Ghosh, 1973, Proc. zool. 
Soc., Calcutta, 26 : 29 (3 nymphs, not ; Meghalaya) ; Srivastava, 1976, Rec. zool. Surv. India, 
Occ. pap., 2 :.21 ; 1985, Rec. zool. Surv. India, 82(1*4) : 44, 

Brief description.’ o : Unknown. 

? : General colour shining blackish, head clear brick red ; antennae with two 
segments reddish. Build stout. 

Head about as long as broad, convex, sutures faint; antennae 15-segmented, 
4th and 5th almosdt globular ; eyes black, smaller than ganae. Pronotum transverse, 
gently expanded posteriorly with margin subtruncate. Elytra and wings absent. 
Legs normal. Abdomen smooth, gently widened posteriorly. Penultimate sternite 
with posterior margin rounded in middle. Ultimate tergite .weakly transverse, 
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gently narrowed in middle. Forceps with branches simple, straight, contiguous, 
trigonal near base, tapering, apices pointed, gently incurved and crossing, inner 
margin unarmed. 

Measurements (in mm): 

% 

Length of body 14.5 

Length of forceps 2.6 

Material examined.- India : ArunachaJ Pradesh, Siang District, Rotung, 427 m, 
1 ${Det. by M. Burr), 25. xii. 1911, under bark (S. W. Kemp), 

Distribution.- India : Arunachal Pradesh and Sikkim (Pedong). 

Remarks.- The original description of the species was based on lo (not $ as 
stated) from Bhutan, Pedong. But Pedong is now included under Sikkim. 

The above specimen was referred doubtfully to this species by Burr (1913). 



Anisolabis gaudens Burr, (7) Pronotum ; (8) Ultimate tergite and forceps ; 


Anisolabis deplanata Srivastava 
(Figs. 9-12) 


1985. Anisolabis deplanata Srivastava, Rec. zool. Surv. India, 82(1*4) : 42, Fig. l-6(Holotype cf, 
Paratype 1 (J ; India : Amnachal Pradesh, Tirap District ; Paratype 1 ; West Bengal, Daijeeling 

District). 

1987. Aborolabis tnartensi Brindle, Courier Forsch.-Inst. Senckenberg., 93 :336, Figs. 12,17 (Holotype 
<J , Paratype 1 $, Nepal, Gorkha District)—Syn. n. 

Brief description.- o : General colour dark brownish black, antennal segments 
2 nd and. 12th onwards two or three segments dirty, white, prpnotum laterlly 
yellow ; legs yellow but femora banded with black in basal half. * 

Head longer than broad, frons convex, sutures obsolete. Antennae 13-segmented. 
Eyes about 1/2 as long as the post-ocular length. Pronotum about as long as broad 
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or gently transverse, all margins straight. Legs typical. Abdomen spindle shaped, 
sides of segments 6th to 8th or 9th with a ridge. Penultimate sternite with posterior 
margin rounded. Ultimate tergite transverse, obscurely punctulate. Forceps 



11 


12 


Anisolabis deplanata Srivastava, Holotype 

(9) Anterior portion of body ; (10) Posterior margin of penultimate sternite ; 
(11) Ultimate tergite and forceps ; (12) Genitalia. 
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subcontiguous, trigonal in basal 1/3, at base wide, tapering apicslly and incurved. 
Genitalia (fig. 12) with parameres three times longer than broad. 

% : As male but branches of forceps simple and straight. 

Measurements (in mm).- 

<J ? 

Length of body 6.9 - 7.5 7.5 

Length of forceps 0.7 -1.0 1.5 

Material examined.- India : Arunachal Pradesh, Tirap District, Hombill, Holotype 
<S, Paratype 1<J, 11. iv. 1981 (5. Biswas) ; West Bengal, Darjeeling District, Sivoke, 
Paratype 1£, 10. iv. 1978 (A. R. Bhowmik ), of Anisolabis deplanata Srivastava. 

Distribution.- India (Arunachal Pradesh and West Bengal) and Nepal (Gorkha 
District). 

Remarks.- In lacking the inner tooth of parameres the inclusion of Aborolabis 
martens i Brin die under Aborolabis Srivastava does not seem to be correct. The 
description of this species and Anisolabis deplanate Srivastava agree so closely 
that the former is considered here as the synonym of the latter. 

SUMMARY 

Notes on two species of Anisolabis Fieber, known from India, besides the 
description of a new species, A. bhowmiki are provided. A key for their separation 
is also given. 
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RECORDS OF CULICINE MOSQUITOES FROM BASTAR DISTRICT 

(MADHYA PRADESH), INDIA. (DIPTERA : CULICIDAE), PART-II. 
GENUS AEDOMYIA, ARMIGERES, COQUILLELTIDIA, 
HEIZMANNIA, MANSONIA AND MIMOMYIA 

K.B. RAJPUT* and S.M. KULKARNI** 

National Institute of Communicable 
Diseases/I.C.M.R. Scheme for Malaria, 

Jagdalpur—494001, M.P. 

INTRODUCTION 

Except a short record by Hussainy (1981) and subsequent publication by 
Rajput and Kulkami (1984), Bastar district of Madhya Pradesh remained unknown 
for their Culicine fauna. Genus Aedomyia, Coquillettidia, Heizmannia and Mimomyia 
included in the present communication is the first record for the Bastar district, 
while under the genus Armigeres and Mansonia, only Armine res subalbatus, 
Mansonia annulifera and M. uniformis could be recorded by earlier workers. The 
present communication deals with the additional records of 10 species of mosquitoes 
under 6 genera viz., Aedomyia, Armigeres, Coquillettidia, Heizmannia, Mansonia 
and Mimomyia collected during the period from. 1980 to 1982. 

The classification and nomenclature, used here is mainly based on the synoptic 
catalogue mosquitoes of the world (Knight and Stone, 1977; Knight, 1978). 
Identification was done mainly on adult characters. Genital characters of males 
and the characters of immature stages were also taken into consideration whenever 
those forms were available. The description of the study area, climate, topography 
and materials & methods have already been included in part-I (Rajput and 
Kulkarni, 1984). 


SYSTEMATIC ACCOUNT 

Genus Aedomyia Theobald 
1. Aedomyia catasticta Knab 

1909. Aedomyia catasticta Knab, Ent. News. 20 : 387. 

1977. Aedomyia catasticta : Knight and Stone : 69. 

Material examined, 6 2 2, 28 33 : Dongariguda — 1 3 (10 Apr. ’81) from herb 
vegetation, Jagdalpur—l 3 (18 Jan. ’82) from human dwelling, 1 3 (24 Feb. ’81) 
reared from lerva from pond, Kangoli — 22 33 (21 Nov. ’81) from herbs. 


• Present address : Central Tasar Research & Training Institute,' Basic Seed Multiplication & Training 
Centre, Kumarganj, Faizabad, Uttar Pradesh—224229 INDIA. 

** Present address : National Institute of virology, Pune-411001, (Maharashtra), INDIA. 
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Kurandi—2 22 , 3 <5£ (27 Mar. ’80 — 11 Sept. ’80) from bovine bait, 4 22 (25 Feb. 
’80) from human bait. 


Genus Armigeres Theobald 
2. Armigeres subalbatus (Coguillett.) 

1889. Culex subalbatus coquillett. Proc. U. S. nat, Mus. 21 : 302. 

1977. Armigeres subalbatus : Knight and Stone : 172. 

Material examined. — 57? 2, 25 £3 : Aghanpur — 4 22 (11 Aug. ’81 — 3 Dec. 
’81) from herbs. Chindawada — 1 2 (28 Jan. ’82) from cattle shed. Darbha — 1 % 
(22 Sept. ’80), 3 22 (2 Mar. *81 — 18 Aug. ’81) from bovine bait; 7 22 (17 Mar. ’80 
— 13 Oct. ’80), 9 22 (17 Mar. ’81 — 15 Sept.'^l) from human bait. Gumiyapal — 
2 22 , 1 S' (17 Sept. ’80) larvae reared from discarded pitcher. Jadgalpur — 1 2 
(10 Jan. ’81) from herb vegetation. Kakalgur — 1 <$ (10 Feb. ’81) from herbs. 
Kotamsar — 1 5 (5 Feb. ’81) from human bait. Kurandi — 2 22 (13 Nov. ’80 — 
11 Dec. ’80), 4 22 (29 Jan. ’81 — 12 Mar. ’81) from bovine bait; 1 2 (13 Nov. ’80), 
4 22 (26 Feb. ’81 — 1 May ’81) from human bait ; 2 22 (11 Feb. *81) from herb 
vegetation. Orcha — 2 2 2 (30 Nov. ’81) from bovine bait. Pakhanjore — 8 2 2, 
9 £3 (27 Aug. ’81 — 28 Nov. ’81) from herb vegetation. Pandripani— 1 2 , 5 £3 
(14 Sept. ’81) reared from larvae from bamboo cut ; 1 2 (18 Jan. ’82) from herb 
vegetation. Rajur — 1 $ , 4 33 (23 Sept. ’81) reared from larvae from log—hole. 
Sargipal— 2 22 , 1 £ (23 Nov. ’80) from shrub vegetation. Tokapal — 2 2 2,2 SS 
(23 Sept. ’81) reared from larvae from bamboo cut ; 2 33 (11 Jan. ’82) from herb 
vegetation. 


3. Armigeres theobaldi Barraud 

1934. Armigeres theobaldi Barraud, Mo nog. Cul. 1 : 320. 

1977. Armigeres theobaldi : Knight and Stone : 172. 

Material examined. — 18 22,2 <J c? : Adawal —IS , 1 3 (20 Oct. ’80). from 
herb vegetation. Bastar — 1 2 (20 Nov. ’80) from herb vegetation. Darbha — 222 
(1 Aug. ’80 — 22 Sept. ’80), 2 22 (18 Aug. ’81) from bovine bait; 2 22 (21 Jul. ’80), 
4 2? (18 Aug. ’81) from human bait, 1 $ (12 Nov. ’80), 1 2 (17 Feb. ’81) from herb 
vegetation. Kakalgur— 1 2 (29 Jul. ’80) from herb vegetation. Kotamsar — 1 2 
(14 Apr. '80) from bovine bait. Kumarawand — 12 (10 Nov. ’81) from herb 
vegetation, Kurandi— 1 2 (25 Sept. ’80) from herb vegetation. Rajur — 1 2 
(11 Jan. ’82) from shrub vegetation. 


Genus Coquillettidia Dyar 

4. Coquillettidia crassipes (Van dor Wulp) 

1961. Culex crassipes Van der Wulp, Bijd. Fpuna Mid. Sumatra, Dipt. : 9. 

1977. Coquillettidia crassipes : Knight and Stone : 290. 

Material examined.—2 22,4 33 : Bastar— 1 2 ,2 cf<J (20 Nov. ’80). Gumiyapal— 
1 3 (17 Nov. ’81). Kachora— 1 2 (9 Nov. ’81). Pandripani— 1 <J (14 Dec. ’81). All 
the specimens were collected from herb vegetation. 
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Genus Heizmnnnla Ludlow 

5. Heizmannia complex (Theobald) 

1910. Bolbodeomyia complex Theobald, Rec. Indian Mus. 4 : 31. 

1977. Heizmannia complex : Knight and Stone : 182. 

Material examined— 3 ?? , 4 <f <J : Dhaniyalur— 3 $ $ , 4 <?<? (16 Jul. ’81) larvae 
reared from tree hole. 


Genus Mansonia Blanchard 

6. Mansonia annuUfera (Theobald) 

1901. Panoplites annulitera Theobald, Monog. Cut. : 183. 

1977. Mansonia annuUfera : Knight and Stone : 297. 

Material examined— 2 ?'? : Kurandi— 1 ? (11 Dec. ’80) from bovine bait. 
Tahakapal—l $ (21 Jan. ’82) from cattle shed. 


7. Mansonia Indiana Edwards 

1930. Mansonia indiana Edwards, Bull. Ent. Res. 21 : 541. 

1977. Mansonia indiana : Knight and Stone : 297. 

Material examined,—AS 88,2 : Aghanpur—2 <J<f (1 Sept. ’80) from herb 

vegetation. Darbha— 14 88 (7 Jul. ’80 — 1 Aug. ’80) from bovine bait ; 9 88 
(8 Sept. ’81 — 17 Nov. *81) from human bait, 3 $9 (16 Feb. ’81) from herb 
vegetation. Karanji— 2 ^ 2 (12 Nov. ’80), 4 8 ? (6 Jan. ’81) from bovine bait; 3 8 8 
(19 Sept. ’81) from herb vegetation. Kurandi— 3 8 8 (27 Mar. ’80 — 25 Apr. ’80), 
5 88 (13 Nov. ’81) from bovine bait ; 4 8 8 (6 Jul. ’82) from herbs. Sargipal— 1 8 
(23 Nov. ’80) from herb vegetation. 


8. Mansonia uniformis (Theobald) 

1901. Panoplites uniformis Theobald, Mohoq. cuL 2 : 180. 

1977. Mansonia uniformis : Knight and Stone : 297*298. 

Material examined.— 362 88 , 37 def : Aghanpur — 1 88 (26 Sept. ’81) from 
herb vegetation ; 2 88 (21 Nov. ’81) from cattle shed. Balenga — -1 % (22 Jul. ’81) 
from herb vegetation. Bastar — 2 $ ? , 1 c? (20 Nov. ’80) from herb vegetation. 
Darbha — 32 ? $ (7 Jul. ’80 — 13 Oct ’80), 61 $$ (16 Feb. ’81 — 15 Sept. ’81) from 
bovine bait, 34 U (17 Mar. ’80 - 16 Dec. ’80), 54 ??, 14 63 (16 Feb. ’81 - 15 
Sept. *81) from human bait ; 5 $9 , 1 c? (19 Sept. ’81) from herb vegetation. 
Dhaniyalur— 1 % (11 Jul. ’80) from herb vegetation. Jagdalpur — 3 (12 Nov. 

’80) from herbs. Karanji — 2 $2 (12 Nov. ’81) from bovine baits, 2 (6 Jan. ’82) 

from human bait. Kotamsar— 1 ? (27 Jun. ’80) from bovine bait. Kumarawand— 
2 8? (10 Nov. ’81 — 3 Dec. ’81) from herb vegetation. Kurandi —89??,19<J<5 
(27 Mar. ’80-29 Dec. ’80), 6 , 1 <? (29 Jan. ’81 - 26 Mar. ’81) from bovine bait; 

34 88 , 1 S (25 Apr. ’80 - 29 Dec. ’80), 16 ? 8 (29 Jan. ’81 - 1 May ’81) by human 
bait. Sargipal—1 8 8 (23 Nov. ’80) from shrub vegetation. Tokapal— 1 8 (23 Sept. 
’81) from shrub vegetation. 
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Genus Mimomyia (Theobald) 

9. Mimomyia chamberlain! (Ludlow) 

1904. Ficalbia chamberlaini (Ludlow), Can. Lnt. 36 : 297. 

1977. Mimomyia chamberlaini : Knight and Stone : 285. 

Material examined.— 6 99 *. Jagdalpur— 6 99 (18 Jan. ’81 — 17 Apr. ’81) 
reared from larvae from weedy ponds. 

10. Mimomyia luzonensis (Ludlow) 

1905. O'Reillia luzonensis (Ludlow), Can. Ent. 37 : 101. 

1977. Mimomyia luzonensis : Knight and Stone : 284. 

Material examined—1 9 9 , 5 33 : Bastar — 1 9 (22 Dec. ’81) from herb 
vegetation, Bhond— 1 3 (15 Dec. ’81) from tree hole. Bringpal— 1 9 , 1 cf (14 
Dec. ’81 — 18 Jan. ’82) from pit shelter. Darbha—2 99 (18 Nov. ’80 — 17 Feb. ’81) 
from pit shelters. Dhaniyalur— 1 3 (16 Jun. ’82) from burrow. Dongariguda— 1 3 
(9 Nov. ’81) Kumarawand— 1 3 (21 Nov. ’81) from dried leaves. Potanar— 29? 
(21 Jan. ’82) from dried well. Takaraguda— 1 9 (15 Dec. ’81) from a tree hole. 

SUMMARY 

The present communication deals with the distribution record of Aedomyia 
catasticta . Armigenes subalbatus, A. theobaldi, Coquillettidia crassipes , Heizmannia 
complex, Mansonia annulifera . M. Indiana, M. uniformis, Mimomyia chamberlaini 
and M. luzonensis from Bastar district of Madhya Pradesh. Except Amigeres 
subalbatus, Mansonia annulifera and M. uniforfnis all are recorded for the first 
time from this district. 
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A REVIEW OF INDIAN CHLOROCYPHIDAE (INSECTA : ODONATA) 
WITH ADDITIONAL NOTES ON TAXONOMY AND DISTRIBUTION 
FOR SOME SPECIES AND DESCRIPTION OF 
A NEW SUBSPECIES 


A.R. LAHIRI, AND C. SINHA, 
Zoological Survey of India, Calcutta 


INTRODUCTION 

Fraser’s (1934) account of Indian Chlorocyphidae proceeded and followed by 
number of important revisional contribution on the group including those of 
Cowley (1937), Fraser (1949, 1957), Laidiaw (1917, 1950) and Montgomery (1967). 
Our knowledge about the Indian fauna of the group has also been augmented 
through the works of Bhasin (1953), Chhotani et.al. (1983), Kumar (1973), Kumar 
and Prasad (1977, 1981), Lahiri (1977, 1979, 1985), Lahiri and Sinha (1985), Prasad 
(1976), Prasad and Singh (1976), Rao and Lahiri (1983) and Singh and Prasad 
(1976). 

Data on material collected in course of a number of recent surveys sponsered 
by the Zoological Survey of India, Calcutta have been reported in the present 
account of the family together with a review of the Indian species of the group and 
description of a new subspecies. 

Fraser (1949) and Laidiaw (1950) proposed a number of new genera for various 
species or species groups of the genera Rhinocypha Rambur and Libellago Selys. 
These new genera have not, however been generally accepted and here also, the 
two genera, viz. Rhinocypha Rambur and Libellago Selys have been used in the 
broader sense of the term. 


SYSTEMATIC ACCOUNT 

A list of Chlorocyphid species and subspecies known from Indian union. 

Fraser (1934) reported 25 Chlorocyphid species and subspecies from various 
parts of Indian union including one each belonging to the genera Calocypha 
Fraser and Chlorocypha Fraser, four to the genus Libeilago Selys and the rest to 
the genus Rhinocypha Rambur. However, Singh and Prasad (1976) and Lahiri and 
Sinha (1985) suppressed R. bifasciata Selys and R. bifenestrata Fraser under 
R. trifasciata Selys and R. cuneata Selys respectively. Chhotani et. al. (1983) 
treated Libellago andamanensis Fraser as a subspeacies of L. limeata (Burmeisfer). 
Lahiri (1987) raised R. perforata beatifica Selys to species status. In the present 
paper a new subspecies viz. R. hilaryae miaoa has been added to Indian Chlorocyphid 
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fauna which thus, at present, comprises of the following 24 species and subspecies. 

1. Calocypha laidlawi (Fraser) 

2. Chlorocypha vittata (Selys) 

3. Libellago lineata andamanensis Fraser 

4. L. /. blanda (Selys) 

5. L. I. indica (Fraser) 

6. L. 1. lineata (Burmeister) 

7. Rhinocypha beatifica Selys 

8. R. biforata abbreviata Fraser 

9. R. b. beesoni Fraser 

10. R. b. delimbata Selys 

11. R. bisignata Selys 

12. R. cuneata Selys 

13. R. fenestrella Rambur 

14. R. Hilaryae miaoa subsp. nov. 

15. R. ignipennis Selys 

16. R. immaculata Selys 

17. R. perforata limbata Selys 

18. R. quadrimaculata hemihyalina Fraser 

19. R. q. quadrimaculata Selys 

20. R. spuria Selys 

21. R. trif as data Selys 

22. R. trimaculata Selys 

23. R. unimaculata Selys 

24. R. vitrinella Fraser 


Genus Libellago Selys 1840 
Libellago lineata indica (Fraser) 

1919. Micromerus lineatus indicus Fraser, Rec. Indian Mus., 16 : 197. 

1934. Libellago lineata indica Fraser, Fauna British India, Odonata, 2 : 63 ; Cowley, 1937, Trans . 
R. ent. Soc., London, 86 : 4. 

Material examined : 9 exs ; 1 £, 1 ? , Madhya Pradesh, Bastar, Chitnakut, 
Jagdalpur, 2.xi.l979, coll. S. Ahmed and party ; 1 , Kerala, Prema, 800 ft., fpot 

of Annamalai Hills (W), 12-14. viii. 1929, coll. H. S. Pruthi; 6 exs., MAHARASHTRA, 
coll. A.R. Lahiri and party; 2 <$<$ , 3 $ $, Mula river bank, 23 kms. N.W. of 
Ahmednagar, 15.iv. 1983; 1 , Ambarali, 17.iv.1983. 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 14.0-16.0, 15.0 ; Length of hind wing : 20.0, 20.0-22.0; 
number of antenodal veins : forewing : 6-7, 5-7; hindwing : 5-6, 5-7; number of 
postnodal veins : forewing : 10-11, 9-12; hindwing : 10-11, 9-11. 

Note : The subspecies has here been recorded for the first time from North 
India (Madhya Pradesh). The males studied w ary from the description of the 
species provided by Fraser (1934) in having longer hindwing. 
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Distribution : India : Madhya Pradesh, Maharashtra, Kerala, Tamil Nadu. 
Outside India : Ceylon. 

Libellago lineata lineata (Burmeister) 

1839. Calopteryx lineata Burmeister, Handh. Ent., 2 : 826. 

1934. Libellago lineata lineata (Burmeister), Fraser, Fauna British India, Odonata, 2 : 60 ; Cowley, 
1937. Trans. R. ent. Soc., London, 86 : 4 ; Bhasin, 1953, Indian Forest Leaflet, 121 : 69 ; Prasad and 
Singh, 1976, Rec. zool. Surv. India, 70 : 130. 

Material examined : 16 exs.; 15 exs., TRIPURA; 14 exs., coll. M.S. Shishodia 
and-party; 7c?<Ji 6?,?, Gaijee, Udaipur (6<JcJ, 6??, 7.xi.l974; 1 <f, 5.xi.l974); 1 S , 
Pratapgarh, Agartala 29.x. 1971; 1 ? , Pratapgarh, Agartala, coll. J.K. Jonathan 
and Party, 15.V.1978; 1 ? , MANIPUR, 3 kms N.W. of Moreh (Alt. 2000’), coll. 
M.S. Shishodia and party, 25.ix.1975. 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 13.0-15.0, 12.0-13.0 ; Length of hindwing : 17.0-18.0, 18.0- 
20.0; number of antenodal veins : forewing : 4-6, 5-9; hindwing : 5-7, 5-7; number 
of postnodal veins : forewing 10-12, 7-10; hindwing : 9-12, 8-11. 

Note : This subspecies has been.recorded here for the first time from Manipur 
and Tripura states of the indian union. Specimens studied exhibit lower range in 
respect of nodal index and measurements of body parts as compared to the 
description of the species provided by Fraser (1934). 

Distribution : India : Assam, Himachal Pradesh, Manipur, Tripura, Uttar 
Pradesh, West Bengal. Outside India : Burma, Thailand, Vietnam, Malay paninsula, 
Borneo, Indonesia. 


Genus Rhinocypha Rambur 1842 

Rhinocypha bisignata Selys 

1853. Rhinocypha bisignata Selys, Syn. Cal., : 62 ; Laid law, 1917, Rec. Indian Mus., 13:26,38; Fraser, 
1934, Fauna British India, Odonata, 2:49: Rao and Lahiri, 1983,/. Bombay nat. Hist. Soc. 79:557. 

1949. Heliocypha bisignata (Selys): Fraser, Bull. Inst. Roy. Sc. nat , belg., 25 :16; Laid law, 1950, Trans. 
R. ent. Soc. Lond., 101 : 272 ; Montgomery, 1967, Dt. ent. Zeit., 14 : 332. 

Material examined : 7 exs.; 1 cf, MAHARASHTRA, Poona, Lonavala, 16.x.1965, 
coll. B.S. Lamba; 1 <S , ANDHRA PRADESH, Cuddapa dist., Kodar, 15-18.vii. 1929, 
coll H.S. Pruthi ; 3 <?<J, TAMIL NADU; 1 , Sagol Eru stream (5 miles from 

Diguvametta) foot of Anhamalai Hills (E), 21 .viii. 1929, coll. H.S. Pruthi ; 1 <f, 
Silent valley expedition, 25.L1980, coll. S.K. Bhattacharjee and party: 1 <f 
Karapara expedition, Periyar, Palam, 20.xii.1980, coll. R.S. Pillai and party; 2 C J<J, 
KERALA, Kattayam dist., Elappara, 29.xii.1970, coll. A.N.T Joseph. 

Measurements (in mm) and Nodal index (for male); Length of abdomen : 19.0- 
21.0; Length of hindwing: 24.0-26.0; number of antenodal veins : forewing : 12-14; 
hindwing : 11-15 ; number of postnodal veins : forewing : 24-28, hindwing ; 23-27. 

Note : The species has here been recroded from a number of additional 
localities of South India. 

Distribution : India : Maharashtra, Kerala, Tamil Nadu, Andhra Pradesh. 
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Rhinocypha hilaryae miaoa subsp. nov. 

(Plate I, Figs. 1 and 2) 

Material examined : Holotype c? and Allotype $ , INDIA : ARUNACHAL 
PRADESH : tirap district : Horn bill, ca, 30 kms north east of Miao, 12.xii.1983, 
coll. S. Biswas and party Registration Nos. 3903/H 13 and 3904/H !3 respectively). 
Paratypes : 1 <? , and 2 $ ?, same data as holotype (Registration Nos. 3905/Hu, 
3906/H 13 nd 3907/H l3 ). 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 20.0-22.0, 20.0 ; length of hindwing : 24.0-25.0, 27.0-28.0; 
number of antenodal veins : forewmg : 13-15, 12-18; hindwing : 13-15, 11-18; 
number of postnodal veins : forewing : 24-27, 22-30, hindwing : 22-24, 20-26. 

Note : The nominate form of this newly proposed subspecies was described 
from Maymyo in Upper Burma and after a lapse of nearly 40 years it was reported 
by Asahina (1970) from Putao, situated further north of the type-locality. Asahina 
(op.cit.) did not mention about any variation of his material from the nominate 
form and in Addition illustration of wing markings provided for his material by 
Asahna is remarkably similar to that provided by Fraser (1927) thereby indicating 
that the ‘Upper Burma’ population of the species is characterised by a reasonably 
homogenous pattern of body markings, wing colouration and measurements. 

The specimens under study however, inspite of their general resemblance to 
R. hilaryae Fraser, differ from its aforementioned Burmese population in a 
number of important respects in size, body markings and above all the male wing 
colour pattern in particular. Due to such distinctive features, a new subspecies is 
established herein to accommodate the present material. R. hilaryae miaoa subsp. 
nov. is briefly described below by indicating its differences from the nominate 
forM. 

Male 

1. Hindwing shorter (24.0-25.0 mm vs 27.0 mm) with but little corresponding 
variation in the length of abdomen (20.0-22.0 mm vs 21.0-22.0 mm). 

2. Labium and labrum black without marking (vs labium black, lateral lobes 
creamY white; labrum azure blue, its anterior border and base narrowly black, 
that basal black with a median point). 

3. Synthorax : with following additional bluish markings on black ground 
colour ) a fine antehumeral stripe lost or represented just by a broken segment in 
the upper half; humeral stripe broken to form an isolated segment at upper end; a 
streak at upper part of 1st lateral suture and a similar but transverse streak along 
the upper edge of mesepimeron; laterally the major part of mes- and metepimeron 
bluish but this is longitudinally divided by a broad black stripe running accross the 
2nd lateral suture (vs laterally an irregular thick interrupted stripe extending the 
whole length of the thorax, rather zigzagged anteriorly, and broadened into aA 
elongate triangular spot on metepimeron.) 

4. Forewing entirely hyaline (vs extreme apices bordered or clouded with 
black). 
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5. Apical opaque black mark in hindwing limited to the level of middle of 
pterostigma (vs continued as a narrow border along hind edge of wing for about its 
apical fourth). 

6 . Hindwing marked only with two out of three rows of vitreous spots present 
in R . h. hilaryae Fraser, the one lying between MA and Cu 2 and ‘confluent with the 
narrow opaque black borders’ being absent. 

7. Inhundwing the vitreous spot lying between IRj and R 4+5 is much elongated 
being the longest (vj shortest) of the series with inner end lying 6-7 cells proximal 
(yj 6-7 cells distal) to nodus. 

8 . The opaque black fascia at a short distance proximal to pterostigma in 
hindwing, vestigeal. 

Female 

1 . Hindwing shorter (27.0-mm vs 30.0-32.0 mm) with but little corresponding 
variation in the length of abdomen ( 20.0 mm vs 21 . 0 - 22.0 mm). 

2. Labium black, unmarked (vs marked as in the male). 

3. Labrum black, either unmarked (in the allotyjpe) or marked with a pair of 
large oblong greenish spots (vj marked as in the male). 

4. Antehumeral stripe on synthorax as in compleate as stated for male (vs 
complete). 

5. Humeral stripe on synthorax as stated for male above (vs incomplete 
below). 

6 . Synthorax laterally also marked as stated for male above (vj as in male). 

Distribution : India : Arunachal Pradesh. 

Rhlnocypha ignipennis Selys 

1879. Rhinocypha ignipennis Selys, Bull. Acad. Betg., 47 :389 ; Laid law, 1917,1917, Rec. Indian Mus., 

13 : 26, 35 ; Fraser, 1934, Fauna Brit. India, Odonata, 2 : 23 ; Cowley, 1937, Trans. R. ent. Soc., 

London, 86:4. 

Material examined : 1 $ , MEGHALAYA, Khasi hills, Shillong, 15.xi.1930,- 
coll. H.S. Rao. 

Measurements (in mm) and Nodal index (for male): Length of abdomen : 22.0; 
length of hindwing : 25.0 ; number of antenodal veins : forewing : 15, hindwing : 
14 ; number of postnodal veins : forewing : 35 ; hindwing : 34-36. 

Note : The single male under study varies from the description of the species 
provided by Fraser (1934) in respect of length of abdomen. 

Distribution : India : Meghalaya. Outside India : Burma. 

Rhinocypha qiwadrimaculata Selys 
(Plate I, Figs. 3 and 4) 

1853, Rhinocyphd quadrimaculata Selys, Syn. Cal.,: 60 ; Fraser, 1934, Fauna British India, Odonata, 

2:14; Cowley, 1937, Trans. R. ent. Soc., London, 86: 6; Bhasin, 1953, Indian Forest Leaflet, 124 :69; 

Kumar and Ptasad, 1977, Orient. Ins., 11 :551 ; Prasad, 1976, Rec . zool. Surv. India, 71:100; Pwsad 

and Singh, 1976, Rec. zool. Surv. India, 70 :128 ; Lahiri, 1985, Rec. zool. Surv. Indio, 82 : 61. 
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Aristocypha quadrimaculata (Selys) ; Laidlaw, 1950, Trans. R. ent. Soc. London, 101:273; Montgomery, 

1967, Dt. ent. Zeit., 14 : 331. 

Material examined : 106 exs. ; 41 exs., WEST BENGAL, Darjeeling; 39 exs., 
coll. H. S. Sharma and party; 20 c?<J, 2 ? 9, Singla (1 cf , 13.iv.1973; 16 cf S , 
8.iv.l973; 3 cfcf* 20.iv.1973; 2 9 2,7.iv.l973); 1 cf , 1 9 , Karmata vill., 19.iv.1973; 
9 cfcf, 6 9 9, Rayang, 30.iii.1973; 2 cf cf* Teesta, 24.V.1979, coll. M. S. Shishodia and 
party; 33 exs., SIKKIM, Rangpo; 30 exs., coll. P. Haider and party (17<J S , 12 9 $, 
5.vii. 1979; 1 cf, 6.vii. 1979); 3 exs, coll H. S. Sharma and party (1 cf , 6.iv.l973, 
1 cf, 9.iv.l973, 1 9 , 7.iv.l973); 7 icf, HIMACHAL PRADESH, Mandi, riverside, 
23.ix.1980, coll. H. K. Bhowmik and party; 7 exs., MANIPUR; 3 exs., Moreh, coll. 
P.T Cherian and party (1 cf , Lockchou river bank, 22.ii.1975, 2 cf cf, near forest 
office, 24.ii.1975); 4 exs., coll. M.S. Shishodia and party (1 cf, Burma border east, 
alt. 2000 m., 21.ix. 1975, 3 cf cf, Moreh, alt. 2000 m., 25.ix.1975); 18 exs., ARUNACHAL 
PRADESH ; 16 exs., Tirap district; 13 exs., Namdhapa, coll. S. Biswas and party; 
1 cf , Gibbons land, 10 kms post on Miao Vijaynagar road, 2.iv.l981; 10 cf cf, 2 9 9 , 
Miao (4 cf cf, 2 9|9 , 30.xi.1982, 3 cfcf, l.xii.1982, 2 cfcf, 3.xii.l982, 1 cf, 4.L1983); 
1 cf , 2 9 9, Nampong camp, alt. 350 m., 28.x. 1971, coll. G. S. Arora and party; 
1 cf , on way to Mori, Upper Subansiri district, 25.x. 1981, coll. S.K. Gupta and 
M. Prasad; 1 cf , Kameng division, Denling, alt. 229 m., 5.V.1966, coll. A.N.T. 
Joseph; 17 ex., WEST BENGAL, coll. H.S. Sharma and party; 3 cfcf, 5 9 9,1 km. 
west of Forest Rest House, Reyang, 30.iii. 1973; 6cf cf, 2 9 9,4 kms. southeast of 
Goke Forest Rest House, Singla, 7-20.iv. 1973. 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 17.0-21.0, 16.0-20.0 ; length of hindwmg : 19.0-25.0, 24.0-28.0; 
number of antenodal veins : forewing : 15-25, 16-22; hindwing : 13-21, 12-18; 
number of postnodal veins : forewing : 26-41, 24-33, hind wing : 23-40, 20-30. 

Note : In general built, body and wing markings R. quadrimaculata Selys closely 
resembles R. spuria Selys. As pointed out by Fraser (1934), the minor differences 
in respect of thoracic markings between the two species also are inconsistant 
because “Teneral specimens (of R. quadrimaculata) have markings very similar to 
those of R. spuria ” Fraser (Loc. cit.) stressed on a few points (p. 14) to serve as 
distinctive features between the two species. But a careful study of a farely large 
collection of R. quadrimaculata Selys under study shows that such characters are 
also variable and overlapping or nearly so between the two species as would be 
evident from measurements of body parts and nodal index recorded here for the 
two species. The nature of the apical vitreous spot of hind wing of R. quadrimaculata 
Selys male is also variable in the specimens studied in being square or elongated in 
shape and overlapping IR 3 by 1 or 2 cells on posterior margin. 

Presence of considerable infraspecific variation in the population of same 
locality (Figs. 3 and 4; Table 1) rules out the possibility of such variation conditioned 
geographically. However, effect of season, in this respect, can not be properly 
judged since, the available material does not contain seasonal representative all 
round the year from any of the localities. 

R. quadrimaculata Selys is however a smaller species than R. spuria Selys. The 
two species constantly differ from each other in the following points as is evident 
from present study : (i) abdomen in male is never more than 21.0 mm. in 
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R. quadrimaculata Selys but always more than 23.0 mm. in R. spuria Selys; 
(ii) R. spuria Selys have a wider mesothoracic triangle than R. quadrimaculata 
Selys (0.75 mm. vs 0.50 mm. and 0.50 mm. vs 0.25 mm. for males and females 
respectively at about middle); (iii) R. spuria Selys also have a longer discoidal cell 
and longer median space than R. quadrimaculata Selys (Table I). 

This is the first record of occurrence of this species in the states of Arunachal 
Pradesh and Manipur of Indian union. 

Distribution : India : Arunachal Pradesh, Assam, Himachal Pradesh, kashmir, 
Manipur, Sikkim, Uttar Pradesh, West Bengal. Outside India : Burma, Nepal. 


Rhinocypha spuria Selys 

1879. Rhinocypha spuria Selys, Bull. Acad. Belg. (2), 47 :388; Fraser, 1934 .Fauna Brit. India, Odonata, 
2 :12; Cowley, 1937, Trans. R. ent. Soc., London, 86:6; Bhasin, 1953, Indian Forest leaflet, 121 :69. 

1950. Aristocypha spuria (Selys) : Laidlaw, Trans. R. ent. Soc., London, 101 : 273. 

Material examined : 5 exs., ARUNACHAL PRADESH, Tirap district, namdhapa, 
Miao, coll, S. Biswas and party (3 ££ , 30.xi.1982, 2 ? ? , 1 jci.1982). 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 23.0-24.0,18.0 ; length of hindwong : 26.0-28.0,27.0 ; number 
of antenodal veins : forewing : 16-22, 16-18; hindwing : 16-23, 14-15; number of 
postnodal veins : forewing ; 29-44, 14-15; hindwing : 30-41, 22-26. 

Note : The species has here been recorded for the first time from Arunachal 
Pradesh. 

Distribution : India : Arunachal Pradesh, Meghalaya, Nagaland. Outside India 
Burma. 


Rhinocypha trifasciata Selys 

1853. Rhinocypha trifasciata Selys, Syn. Cal., : 61 ; Laidlaw, 1917, Rec. Indian Mus., 13:25,34; Fraser,- 
1934, Fauna Brit. India, Odonata, 2:31; Cowley, 1937, Trans. R. ent. Soc., London, 86:6; Bhasin, 
1953, Indian Forest Leaflet , 121 : 69 ; Singh and Prasad, 1976, Orient. Ins., 10 : 553 ; Kumar and 
Prasad, 1977, Orient. Ins., 11 : 549 ; Prasad and Singh, 1976, Rec. zool. Surv. India, 70 : 129. 

1879. Rhinocypha bifasciata Selys, Bull. Acad. Belg. (2), 57 : 386 ; Fraser, 1934, Fauna Brit. India. 
Odonata. 2 : 29. 

Material examined 4 exs.; 2cf<J, UTTAR PRADESH, Garhwal district, 
jarmola to Naitwar, coll. D. R. Mondal, 25.ix.1972; 1 £ , HIMACHAL PRADESH, 
Solan, Patror, coll. 0. B. Chhotani and G.S. Arora, 4.ix.l969; 1 £ , JAMMU, 
Udampur district, Kata Nala, coll. Raj Tilak, 20.xi.1964. 

Measurements (in mm! and Nodal index (for male) : Length of abdomen : 23.0; 
length of hindwing ; 27.0 ; number of antenodal veins : forewing ; 19-25V2 ; 
hindwing : 19-23; number of postnodal veins : forewing : 34-37; hindwing : 31-34. 

Note : The species has here been recorded for the first time from Jammu and 
Kashmir state of the Indian union. 
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Distribution : India : Himachal Pradesh, Jammu and Kashmir, Uttar Pradesh, 
West Bengal.* 

Rhinocypha unimaculata Selys 

1853. Rhinocypha Unimaculata Selys, Syn. Cal., : 61 ; Laid law, 1917, Rec. Indian Mus., 13 *. 26, 35 ; 

Fraser, 1934, Fauna British India, Odonata, 2:21 ; Cowley, 1937, Trans. R. ent. Soc., London, 86:4; 

Bhasin, 1953, Indian Forest Leaflet, 121:69; Jumar, 1973, Orient. Ins., 7 :94; Prasad and Singh, 1976, 

Rec. zool. Surv. India, 71 : 129. 

1949. Paracypha unimaculata : (Selys) Fraser, Bull. Inst. Roy. Sc. nat. Belg., 25 : 11; Laidlaw, 1950, 

Trans. R. ent. Soc., London, 101 : 272 ; Montgomery, 1967, Dt. ent. Zeit., 14 : 332. 

Material examined : 21 exs.; 11 exs., WEST BENGAL : Darjeeling, coll. 
H.S. Sharma and party; 9 exs., Singla :1 cf , 16.iv.1973; 5cfd, 18.iv.1973; , 

19.iv.1973); 2<J/<J, Teesta, 24.V.1973; 6 <?(?, 3 ? ? , SIKKIM, Rangpo, 5.vii.l979, 
coll. P. Haider and party ; 1 c? , UTTAR PRADESH, Kumaon hills, Almora 
district, 29.v. 1930, coll. H.S. Prathi. 

Measurements (in mm) and Nodal index (for males and females respectively); 
Length of abdomen : 21.028.0, 22.0 ; length of hindwing : 28.0-33.0, 30.0-32.0 ; 
number of antenodal veins) forewing : 15-22, 17-22 ; hindwing ; 15-22, 15-20 ; 
number of postnodal veins : forewing : 32-48, 31-38 ; hindwing : 32-44, 30-37. 

Note : The males under study vary from the description of the species 
provided by Fraser ( 934) in having longer abdomen and hindwing. 

This is the first record of occurrence of this species in Sikkim state of the 
Indian union. 

Distribution : India: Sikkim, Uttar Pradesh, West Bengal. Outside India: Nepal 

SOME NOTES ON THE DISTRIBUTION OF INDIAN 
CHLOROCYPHID SPECIES 
(Table II) 

Montane and submontane areas with subtropical or temperate vegetation 
appears to be the preferred habitat of Chlorocyphid species in general. Majority 
(nearly 80% of the total) Indian representative of the family are noticed to be 
distributed either in the foothills of the Himalayas or the states of Eastern India - but 
in contrast, plains of Northern India is practically devoid of any Chlorocyphid 
fauna. Penisular India and the Andaman and the nicobar islands possess their own 
exclusive species composition which however, accounts for a rather insignificant 
part (12%% and 8% respectively) of the total Chlorocyphid fauna of the Indian 
union. One of the South Indian species is known also from Ceylon while out of the 
19 species known from North India two extend to Tibet, two to Nepal and eight to 
Burma or other Indo-Chinese countries. Out of these eight species one extends as 
far as Malay peninsula and another right upto Indonesia. Distribution of some 
species, e.g. those belonging to SI. No. 6, 9 and 21 is patchy or discontinuous. 
Rhinocypha quadrimaculata Selys appears to be the most widely distributed 
Chlorocyphid species in North India while R. bisignata Selys is so in South India. 


•Its earlier record of distribution in Assam is erroneous because the actual locality ‘Gopaldhara’ is 
situated in (northern) West Bengal. 
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Table 11. Comparative measurements of body parts (in mm) of Rhinocypha ijuadri.naculata Selys and R. spuria Selys. 

R. quadn.naculata Selys = Moreh. Feb. 75 (<$ exs. I and 2): Darjeeling district: Reyang. November. 1973 (exs. 5,9,12 : $ exs. 1.2,6.7,12); Singla, 

April. 1973 (<Jexs. 3,4,6,7,8.10,11; £ exs. 4,11); Sikkim : RongpoJuly, 1979 I $ exs $.11): Tirap district: Nampong, 
October. 197] ( ?!.exs. 5, 1 Ol; MiaoTNovember, 1982 ( $ ex. 3|. ^ 

R. spuria Selys = Tirap district : Maao, November. 1982 ( $ exs. 1,2.3; ? exs. 1.2). 
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Table II. Chart showing distribution of Indian Chlorocyphid Species. 

* Recorded from erstwhile ‘Assam’ Province—hence exact distribution in the newly erected states out 
of said province uncertain. 

** Fraser (1934) recorded this species from India on the strength of a specimen present in British 
Museum collection without a specific locality record. 

*** Earlier record of distributio in ‘Assam is erroneous since the actual locality ‘Gopaldhara’ is situated 
in the Daljeeling district of West Bengal. 
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SUMMARY 

The known Chlorocyphid species from the Indian union have been listed 
together with illucidadon of the comparative features of Rbinocypha guadrimaculata 
Selys and R. spuria Selys, description of a new subspecies viz. R. hilaryae miaoa and 
additional records' of distribution for Libellago I. indica Fraser), L. I. lineata 
(Burmeister), R. bisignata Selys, R. ignipennis Selys, R. q. quadrimaculata Selys, 
R. spuria Selys, R. trifasciata Selys, R. unimaculata Selys. 
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Figs. 1-5. Rhinocypha spp. (Male) ; Fore-and Hind-wings. 
Figs. 1 and 2. Rhinocypha hilaryae subsp. nov., Holotype and 
Paratype (hornbill ca. 30 km. north of Miao. 
Figs. 3 and 4. Rhinocypha quadrimaculata Selys (Miao), 

Fig. 5. Rhinocypha spuria Selys (Miao), 
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ON SOME NEW SPECIES OF CHEIRACANTHIUM C.L., KOCH AND 
SIM ALIO SIMON (ARANEAE : CLUBIONIDAE) FROM 
COASTAL ANDHRA PRADESH, INDIA. 

B. H. PATEL AND T S. REDDY 
Department of Zoology, Sir P. P. Institute of Science, 

Bhavnagar University, BHAVNAGAR—364 002, Gujarat, India. 

INTRODUCTION 

The first record of Indian Clubionid spiders was made in India by Cambridge in 
1874 and thereafter through a series of publications of Thorell (1881,91,95 and 97), 
Cambridge (1885), Simon (1885, 86, 89, 97, 98 and 1906), Strand (1907), Gravely 
(1921, 31), Reimoser (1934), Caporiacco (1935) and Dyal (1935) as many as 59 
species belonging to 14 genera were known. Recently Tikader (1962), Singh (1970), 
Patel & Patel (1973), Tikader (1975,76,77, 81), Tikader & Biswas (1981) and Biswas 
(1984) added another 13 species from India raising the total number of species to 72 
from 14 different genera. Lahore now being in Pakistan, Dayal’s 4 species are not 
included in the above number. 

Very recently Tikader & Majumder (1985) described 12 new species from 5 
different genera, out of which the genus Eutrchurus Simon was recorded for the 
first time from India. This brings the total number of species upto 84 belonging to 15 
different genera. While examining the spider collections made by one of ns (TSR) 
from Coastal Andhra Pradesh, we came across two new species from Cheiracanthium 
C.L. Koch, and one from Simalio Simon of this family are described and illustrated 
here. 

All the type specimens will in due course be deposited in the National Collections 
of Zoological Survey of India, Calcutta. 


1 . Cheiracanthium sambii sp. nov. (Fig. 1 , a-e) 

General : Cephalothorax and legs yellowish, abdomen chalk white. Total length 
11.75 .mm. Carapace 4.80 mm long, 3.35 mm wide ; abdomen 7.15 mm long, 
4.00 mm wide. 

Cephalothorax : Yellowish, longer than wide, narrowing anteriorly, clothed 
with pubescence and hairs. Cephalic region high anteriorly, centre of the thorax 
provided with very light reddish fove^, radiating streaks originate from the fovea. 
Eyes in two rows, anterior and posterior, all pearly white. The anterior row slightly 
recurved and slightly shorter than the posterior row; anterior medians slightly 
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larger than the anterior laterals. The posterior row recurved and posterior medians 
slightly larger than the posterior laterals. Both the laterals close to each other and 
remote from the medians. Ocular quad almost square as in Fig. la. Clypeus narrow. 
Sternum oval, pointed behind, yellowish in colour. Labium and maxillae longer 
than wide, reddish brown with pale distal ends and provided with scopulae ; labium 
convergent apically and maxillae slightly constricted at the middle and wider 
anteriorly. Sternum, labium and maxillae as in Fig. lb. Chelicerae strong and stout, 
reddish brown with scopulated fange groove ; the inner and outer margins of fang 
furrow provided with three teeth each as in Fig. le. Legs long, strong and stout, 
clothed with spines and hairs. Tibiae 1 and II provided with four and two pairs of 
ventral spines resp. and metatarsae of all legs provided with three pairs of ventral 
spines. Tarsi usually short provided with two claws and thick claw tufts. Leg 
formula 1 4 2 3. 



Fig. I. Cheiracanthium sambii sp. nov. ; a. Dorsal view o! female (legs omitted) b. Sternum, labium 
and maxillae : c. Epigyne : d. Internal genitalia : e. Left chelicera-ventral view. 
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Male : Unknown. 

Abdomen . Oval, chalk white, longer than wide, clothed with pubescence and 
hair. Anterior mid-dorsal region provided with a lens shaped brown marking as in 
Fig. 1, a. Ventral side lighter than the dorsal, a brown band is extending from the 
epigastric furrow to the spinnerets. Epigyne and internal genitalia are as in Fig. 1, q 
and d. 

Holotype : 1 $ in spirit. 

Type-Locality : Tenali, Dist. Guntur, 20. i. 1986. Coll. T S. Reddy. 

Diagnosis : This species resembles to Cheiracanthium murina Thorell but it is 
separated as follows i (i) Ocular quad almost square but in C. murina ocular quad 
wider than long, narrower anteriorly, (ii) Inner and outer margins of fang furrow 
provided with three teeth each but in C. murina inner and outer margins of fang 
furrow provided with three and two teeth respectively, (iii) Anterior mid-dorsal side 
of abdomen provided with a lens shaped brown marking but in C. murina anterior 
mid-dorsal side of abdomen without such lens shaped marking, (iv) Epigyne and 
internal genitalia are also structurally different. 

This species also resembles to C. seshii sp. nov. but it is separated as follows : 
(i) Anterior median eyes are larger than all other eyes but in C. seshii anterior 
median eyes are not larger than all other eyes, (ii) Dorsum of abdomen without 
sigillae but in C. seshii dorsum of abdomen provided with two pairs of sigillae. 
(iii) Abdomen anterio-laterally not notched and posterio-laterally not provided with 
any muscular corrugations but in C. seshii abdomen anterio-laterally notched and 
posterio-laterally provided with muscular corrugations, (iv) Epigyne and internal 
genitalia are also structurally different. 

2. Cheiracanthium seshii sp. nov. (Fig. 2, a-e) 

General : Cephalothorax reddish brown, legs and abdomen yellowish brown. 
Total length 8.80 mm. Carapace 3.90 mm long, 2.90 mm wide ; abdomen 5.30 mm 
long, 3.10 mm wide. 

Cephalothorax : Longer than wide, narrow anteriorly, clothed with pubescence 
and hair. Cephalic region high anteriorly, center of the thorax provided with very 
light fovea, radiating streaks originate from th6 fovea. Eyes in two rows, all pearly 
white. The anterior row slightly recurved. The posterior row slightly procurved and 
slightly longer than the anterior row. The laterals are close to each other and 
remote from the medians. Ocular quad wider than long with parallel sides as in 
Fig. 2 a. Sternum oval, yellowish, clothed with hairs. Labium and maxillae reddish 
brown, longer than wide, distal ends provided with scopulae ; labium convergent 
apically and maxillae slightly constricted at the middle and wider anteriorly. 
Sternum, labium and maxillae as in Fig. 2 b. Chelicerae strong, reddish brown, 
scopulated fang groove, inner and outer margins of fang furrow provided with three 
teeth each as in Fig. 2 e. Legs long, strong and stout, clothed with hairs and long 
spines. Tibiae and metatarsi I and II provided with two and three pairs of ventral 
spines resp. ; tibiae and metatarsi III and IV provided with one and three pairs of 
ventral spines respectively. Tarsi of all the legs usually short, provided with two 
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claws and thick claw tufts. Leg formula 14 2 3. 
Male : Unknown. 



Fig. 2. Cheiracanthium seshii sp. nov. : a. Dorsal view of female (legs omitted); b. Sternum, labium 
and maxillae ; c. Epigyne ; d. Internal genitalia ; e. Left chelicera-ventral view. 
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Abdomen : Yellowish brown longer than wide, clothed with pubescence and 
hair. Dorsum of abdomen provided with two pairs of sigillae. Anterior mid-dorsal 
side provided with a lens shaped brown marking. Abdomen anterio-latcrally notched 
and posterio-laterally provided with muscular corrugations as in Fig. 2 a. Ventral 
side pale in colour. Hpigyne and internal genitalia are as in Fig. 2 c. and d. 

Holotype : 1 ? in spirit. 

Type-Locality : Palasa, Dist. Srikakulam, 13.x. 198b. Coll. T. S. Reddy. 

Diagnosis : This species resembles to Cheiraeanthium niurina Thorell bql it is, 
separated as follows : (i) Ocular quad wider than long with parallel sidq.'j but iq, 
C. marina ocular quad wider than long and narrower anteriorly, (ii) Chelicerae 
strong, inner and outer margins of fang furrow provided with three teeth Carh Inil in 
C. marina chelicerae strong, inner and outer margins of fang furrow provided with 
three and two teeth respectively, (iii) Dorsum of abdomen provided with two pairs 
of sigillae and anterio-laterally notched and poslcrio-laterally provided with muscular 
corrugations but in C. niurina dorsum of abdomen not provided with sigillae and 
not provided with anterio-lateral notch and not any posicrio-lateral muscular 
corrugations, (iv) Epigyne and internal genitalia are also structurally different. 

3. Simalio aurobindoi sp. nov. (Fig. 3, a h) 

General : Cephalothorax and legs yellowish brown, abdomen pale yellow. 
Total length 5.20 mm. Carapace 1.90 mm long, 1.50 mm wide ; abdomen 3.10 mm 
long, 1.80 mm wide. 

Cephalothorax : Longer than wide, narrow anteriorly, clothed with thin pubescence, 
provided with inconspicuous fovea situated just below the median half of the 
cephalothorax. Eyes in two rows ; the anterior row of eyes Usually shorter, slightly 
recurved, medians blackish, slightly smaller than the laterals and equidistant. The 
posterior row usually longer than the anterior, slightly proeurved, medians larger 
than all other eyes, widely separated from each other hhd.closer to the laterals. 
Clypeus narrow. Ocular quail wider than long, much wider behind fhiin >n front as 
in Fig. 3 a. Sternum, oval, yellowish, pointed behjid,dotlid with hairs. Labium 
nearly as long as wide, yellowish with pale distal end and provided with seopulae. 
Maxillae longer than broad, yellowish, slightly depressed at.the .middle, clothed 
with fine hairs, distal end pale and provided with sCopuhte. Sternum, labium and 
maxillae as in Fig. 3 b. Chelicerae moderately strong, pale ycjovv, inner and outer 
margins of fang furrow provided with two and three teeth rtsp, as in big. 3 h. Legs 
short and strong, coxae long, trochanters and patellae shorter, Leihoia, tibiae and 
metatarsi relatively long. Femoraand II provided with fhtec apical and one 
median spines, Ill and IV with three apical and two median spines on the dorsal 
side. Patellae of all legs provided with two basal, one retmlan ml and one apical 
median spines. Tibiae 1 and II apically provided w ith one pan and Su>nc antcrio- 
retrolateral spines and metatarsi II with anterio-prolatcial spine on ventral side. 

I ihiae 111 and IV provided with one and two pairs oldorsal spines, metatarsi III 
with three pairs anil IV with four pairs of dordl spines'. I ibine Ml and IV with one 
median \entral spine, metatarsi 111 qnd IV with one median and one pair bl apic al 
\entral spines. Leg lormula I I 2 3. 
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Male : Male is similar to the female and slightly smaller. Total length 3.85 mm. 
Tibiae of male palp provided with retrolateral apophysis, which is short and blunt, 
tegulum without apophysis, embolus short and narrow, cymbium without spur. 
Male palps'in Fig. 3 e, f and g. 

Abdomen : Oval, light yellowish-brown, longer than wide, broader anteriorly 
a rod narrow posteriorly. Dorsum of abdomen anteriorly provided with two pairs of 
sigiflae. Anterior portion of abdomen provided with a lens-shaped pale brown 
marking clothed with hairs and anteriorly with a cluster of semierect setae as in 
Fig. 3 a. Ventral side pale in colour. Epigyne with TT shaped elongated plate as in 
Fig. 3 c. Internal genitalia as in Fig. 3 d. 

Holotype : 1 ? ,paratype : 5 ? , allotype : 1 in spirit. 



Fig. 3. Simalio aurobindoi sp. nov.: a. Dorsal view of female (legs omitted); b. Sternum, labium and 
maxillae ; c. Epigyne ; d. Internal genitalia; e. Right male palp-ventral view; f. Right male palp- 
inner view ; g. Right male palp - outer view ; h. Left chelicera - ventral view. 
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Type-Locality : Valiveru, Dist. Guntur, 20.iv.1986. Coll. T.S. Reddy. 

Diagnosis : This species resembles to Simalio biswasi Tikader and Majumder 
but it is separated as follows : (i) Labium nearly as long as wide, yellowish with pale 
distal end and provided with scopulae but in S. biswasi labium moderately elongated 
more or less parallel and not scopulated anteriorly, (ii) Femora I and II provided 
with three apical and one median spins on the dorsal side but in S. biswasi femora I 
and II provided with two pairs of dorsal spines, (iii) Tibiae I and II provided with 
one pair of ventral spines apicably and one retrolateral spine anteriorly but in 
S. biswasi tibiae I and II provided with two pairs of ventral spines, (iv) Epigyne and 
internal genitalia are also structurally different. 

SUMMARY 

Three new species of thfe genera Cheiracanthium Koch and Simalio Simon 
(family : Clubionidae) viz., Cheiracanthium sambii, C. seshii and Simalio aurobindoi 
are described and illustrated from Guntur and Srikakulam Districts of Coastal 
Andhra Pradesh, India. 
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ON A COLLECTION OF BOMBYLIIDAE (DIPTERA) FROM 

INDIA AND PAKISTAN 

T.K. PAL 

Zoological Survey o f India, Arunachal Pradesh Field Station 
ltanagar—791 III, India 

INTRODUCTION 

In course of arranging family-wise the large dipterous collections of various 
old surveys present in the Diptera Section of the Zoological Survey of India, 97 
examples of bombyliid flies were sorted out. These include specimens from 
different parts of India and Pakistan. Some of these specimens are affected by the 
silt deposition of flood of the River Varuna in Varanasi in 1943 (bur not damaged 
and properly cleaned for study). The present collection represents 22 species in 8 
genera of 2 subfamilies. Two species from India and one species from Pakistan are 
described as new, one species is recorded for the first time from India, and a 
several species have extended their range into different Indian provinces from 
their previous distributional records. After the publication of 1 Fauna' by Brunetti 
(1920), Nurse (1922) described 7 species and Kapoor et al. (1978) described 3 
species from India. Recently Zaitzev (1988 a; b, c) described 9 species from India 
and 6 species from Sri Lanka, and recorded 2 species from the Indian part, 
totalling the Indian species to 118. He (1988 a) also provided key to a group of 
Exoprosopa Macquart species from India and Sri Lanka. With the description of 2 
new species and record of 1 species from the Indian part'the number of Indian 
bombyliid species, now stands 121. The ‘types' of all the new species are deposited 
in the Zoological Survey of India, Calcutta. 

The Bombyliidae or bee-flies are predominatiy present in arid and semi-arid 
parts of the World (Bowden, 1975). The adults feed on nectar and pollen grain of 
flowers, and are of importance as they help to a certain extent in pollination. The 
larvae of bombyliids are known to be parasitic on larvae or pupae of other 
endopterygote insects v7z., Lepidoptera, Hymenoptera, Diptera and Coleoptera, 
or predacious on egg pods of acridids (Orthoptera). The adults are commonly 
found 'in dry areas, or sandy woodlands and less commonly occur in the wet 
forested areas. 

SYSTEMATIC ACCOUNT 
Subfamily BOMBYLIINAE 

1 . Bombylius ardens Walker 

1849. Bombylius ardens Walker, List Dipt. Colin. Br. Mus. 2 : 284. 

1920. Dischistus ardens : Burnetti, Fauna Br. India, Dipt. 2 : 214. 

1975. Bo.abylius ardens : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 :171. 



278 Records of the Zoological Survey of India 

Material examined : 1 (t INDIA : KARNATAKA, North Kanara District, 
Caslle Rock, 11-26.x. 1961. S. Kemp'. 

Distribution : INDIA : Karnataka (New record). 

Remarks : This species is recognised by the first posterior cell of wing open ; 
hyaline wing, dank brown at base and slightly so along broders which is oblique 
and slants posteriorly towards base; black body covered with long, bright flairs.* 

2. Systocchus socius (Walker) 

18521 Bo.nbylius socius Walker, Insecta Saundersiana 1 : 201. 

1909. Systoechus socius : Brunetti, Rec. Indian Mus. 2 : 458. 

Material examined : 3 <?<J, 2 % $ INDIA : PUNJAB, Muree Sub Division, Tret, 
3306 ft. (1002 m.), 5.x. 1928, H.S. Pruthi. 

Distribution : INDIA : West Bengal, Sikkim, Uttar Pradesh, Punjab (New 
record), Kashmir, Karnataka, Tamil Nadu; SRI LANKA: NEPAL: PAKISTAN. 

Remarks : This species can be recognised by the underside of head moderately 
pubescent, pubescence of the body pale yellow to bright yellow, femora blackish 
and abdominal spines black. This species resembles S. nivialis Brunetti, the 
pubescence of which is nearly white. 


Subfamily ANTHRACINAE 

3. Petrorossia ceylonica (Brunetti) 

1909. Argyra.noeba ceylonica Brunetti, Rec. Indian Mus. 2 : 471. 

1920. Aphoebantus ceylonicus : Brunetti, Fauna Br. India, Dipt. 2 : 257. 

1975. Petrorossia ceylonica : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 173. 

Material examined : 1 cf, INDIA : S. ANDAMAN, Worightung, 50 ft. (15 m,), 
24.iii.1964, B.S. Lamba. 

Distribution : INDIA : West Bengal, Bihar, Uttar Pradesh, Andaman Is. (New 
record); SRI LANKA. 

Remarks : This species is identified by the second longitudinal vein with a 
strong loop near tip of wing, clear wing with costal and subcostal cell yellowish; 
oblong abdomen furry, yellowish with middle part longtudinally blackish. 

4. Anthrax distigma Wiedemann 

1828. Anthrax distigma Wiedemann, Aussereurop. zweifl . Insekt . 1 : 309. 

1857. Anthrax argvropvga Dol esc hall, Natuurk. Tijdschr. Ned-indie 14 : 401. 

1867. Anthrax tripunctata Wulp, Tijdschr. Ent. 11 : 109. 

1882. Anthrax tripunctata : Osten-Sacken, Ann. Mus. Genev. 21 :433. 

1898. Spogostylu.n distigma : Coquillett, Proc. U.S. Natl. Mus. 21 : 318. 

\907Argyra.noeba distig.ua : de Meijere, Tijdschr. Ent. SO : 241. 

1988. Anthrax distig.na : Zaitzev, Rev. Ent. URSS 67 :867. 
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Material examinekd : 9<?d\ 10 %% INDIA : ARUNACHAL PRADESH, 
Subansiri District, Tamen, 305-457 m., 18-20.V.1966. A.N.T Joseph. 

Distribution : INDIA : West Bengal, Sikkim, Bihar, Uttar Pradesh, Arunachal 
Pradesh, Tamil Nadu, Karnataka ; BANGLADESH : BURMA ; SRI LANKA ; 
INDONESIA (Java, Sumatra) ; SULAWESI : PHILIPPINES. 

Remarks : Distal margin of dark wing band limited to enclosing anterior cross¬ 
vein and bases of discal and fourth posterior cell ; spot on fork of second 
longitudinal vein and that at base of third posterior cell quite isolated from the 
band itself and of almost same size; spot at base of second posterior cell small, 
indistinct or absent, are the major diagnostic features of distigma. 


5. Villa aperta (Walker) 

1852. Anthrax apertb Walker, Insepta Saundersiana 1 : 180. 

1975. Villa aperta : Bowden, Catalog Dipt. Orint. Reg., Hawaii 2: 177. 

Material examined : 1 <?, NDIA : ARUNACHAL PRADESH, Kameng District, 
Dirong Dzong Jungle; 1601 m., 20.vii.1961, S. Biswas. 

Distribution : INDIA ; Uttar PRidesh, Himachal Pradesh, Meghalaya, Arunachal 
Pradesh. 

Remarks : This species is characterized by the pubescence on sides of abdomen 
entirely snow-white, except for few bunches of scales on each side near tip; legs 
blackish. 


6. Villa baluch ianus (Brunetti) 

1920. Anthrax baluchianus Brunetti, Fauna Br. India, Dipt. 2 :*250. 

1975. Villa baluchianus : Bowden, Catalog Dipt. Orient'. Reg., Hawaii 2 : 177. 

Material examined : 3 S <S PAKISTAN : North West Frontier Province, 
Chitral, Lutokh Valley, Izh, viii.1929, B.N. Chopra. 

Distribution : INDIA ; Kashmir; PAKISTAN. 

Remarks : This species can be recognised by the costal cell of wing yellowish, 
ground colour of abdomen blackish; pubescence on sides of abdomen not arranged 
as in aperta and generally yellowish-grey; legs all blackish. 


7. Villa claripennis ; Brunetti) 

1909. Anthrax hottentota L. war.,claripennis Brunetti, Rec. Indian Mus. 2 : 452. 

1975. Villa claripenmis : Bowden, Catalog Dipt. Orient. Reg.. Hawaii 2 : 177. 

Material examined : 2c£d\ l ? PAKISTAN. : North West Frontier Province. 
Chitral. 1 $ , 20-28.vi. 1929 ; Lutokh Valley, Izh. 1 d , viii.1929 ; Mastuj Valley, 
Buni, I d*, viii.1929, coll. B.N. Chopra. 

Distribution : INDIA : Uttar Pradesh (W. Himalayas): PAKISTAN : N.W. 
Frontier Province (New record) : 
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Remarks : The characteristic features of this species are : Wing clear, hyaline 
with subcostal cell yellowish-brown bifurcation of second and third longitudinal 
vein is exactly over anterior cross-vein, blackish dorsum of thorax with minute 
elongate yellow scale-like pubescence, frons wholly black haired. 

8. Villa fuscolimbata (Brunetti) 

1917. Anthrax fuscolimbata Brunetti, Rec. Indian Mus. 12 : 75. 

1975. Villa fuscolimbata : Bowden, Catalog Dipt. Orient : Reg.. Hawii 2 : 177. 

Material examined : 1 $ , INDIA : TAMIL NADU, Anamalai Hills, Cinchona, 
3500 ft. (1060 m.), iv.1957, P.S.N. 

Distribution : INDIA : Himachal Pradesh, Uttar Pradesh, Tamil Nadu. 

Remarks : This species can be recognised by its clear wing with the brown 
suffusion on anterior part limited to subcostaj cell or little below it, anterior cross¬ 
vein situated just above middle of discal cell, abdomen black with transverse bands 
of small yellowish-grey or whitish scales, thorax black and more or less covered with 
small impressed yellow scales, frons covered with yellowish impressed scales and 
blackish pubescence. 


9. Villa sp. nr. manifesta (Walker) 

Material examined : 1 d . INDIA : UTTAR PRADESH, Dehra Dun District, 
below Bhatta, 4 miles below Mussoorie, 16.vi.1930, B.N.C., in khud. 

Distribution : INDIA : Uttar Pradesh. 

Remarks : This species comes close to manifesta by wing with deep brownish- 
black costa and open anal cell. But the clear part of wing of this species is with tint 
brown suffusion, pubescence of thorax and abdomen wholly blackish and not very 
densely pubescent. These differences may deserve a separate specific status for the 
species under consideration. But I preferred to wait for more material for better 
comparative study before coming to a conclusive opinion. 

10. Villa paniscus (Rossi) 

1790. Bibio paniscus Rossi, Fauna Etrusca 2 : 256. 

1820. Anthrax cingulatus Meigen, Svstematische Beschreibung der bekannten europaischen zweifleiigeligen 
I use k ten 2 : 145. 

1834. Anthrax hi naculatus Macquart, Nouvelles suites d Buff on. formant avec les oeuvres de cet 
auteur, un cours co nplet d' Histoire naturelle 1 : 403. 

1849. Anthrax hottentottus. Walker, List Dipt. Colin. Br. Mus. 2 : 259. 

1920. Anthrax paniscus .Brunetti,' Fauna Br. India Dipt. 2 : 248. 

1975. Villa paniscus : Bowdens Catalog Dipt. Orient. Reg., Hawaii 2 : 177. 

Material examined : 2 22. INDIA : ARUNACHAL PRADESH, Kameng District, 
Dun Bridge, 1624 1$ l,v'.1966, A:N.fI\ Joseph ; TAMIL NADU, Anamalai 

Hilkj Cinchoifrf, 360Ql£tm(/106D rrt.hiiS iial05W.Fj£JN. 

Distribution : INDIA : Uttar Pradesh, Arenac fra UPfacfeh, Tdfriil Nadu (New 
redord) ; EUROPE.' 

Remarks : This species can be recognised by its dledUvtfirrg little iH&eSddrib, 1 b&Se 
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and fore margin yellowish-brown down to first Ipngitudinal vein or a little further, 
basal part of vein blackish-brown ; abdomen black with sides of first two segments 
brownish, first four segments covered with coppery pubescence, sides of seventh 
segment with whitish pubescence; thorax dull black with coppery scaly pubescence. 

11. Exoprosopa (Exoprosopa) andamanica sp. nov. 

(Test-fig. 1) 

Moderately large, about 12 mm., largely yellowish-brown with yellowish and 
blackish pubescence. 

Male : Head broader than long; frons light brown, covered with short yellowish, 
squamiferous scales, interspersed with longer blackish hair-like pubescence; frons 
at level of antennae slightly more than one-third as wide as head, narrowing towards 
vertex ; ocellar triangle small. Antenna with apical two segments nut-brown, 1st 
antennal segment about thrice as long as 2nd* 2nd about as broad as long, 3rd 
segment elongated, about as long as 1st one ; style narrow-cylindrical, about 0.7 
time as long as third segment and distinctly demarcated from it ; 1st antennal 
segment with long black bristles and 2nd with shorter bristles, 3rd segment bare. 
Proboscis dark brown, strong, slightly longer than head and bifid apically. Eyes 
blackish-brown, facets very small and uniform ; occiput blackish with whitish 
squamiferous scales on sides and blackish pubescence throughout. 

Thorax somewhat quadrate, little broader than head, ground colour blackish; 
dorsum somewhat bare, only with yellowish pubescence near posterior margin ; 
fringe of light brown bristly hairs on anterior margin and shoulders, continued 
posteriorly with whitish setae ; groups of long, black bristles directed backwards 
from posterior callus and above wing base ; underside of thorax with moderate 
amount of greyish hairs. Scutellum brownish with yellowish pubescence near 
antero-median part, blackish pubescence on sides and little below the former one, 
posterior margin with row of strong blackish bristles directed backwards. 

Legs long, slender, yellowish-brown ; fore legs practically bare, posterior ones 
minutely pubescent and with distinct blackish bristles, which are stronger on hind 
pair. 

Wing (Fig. 1) clear hyaline with yellow spots in larger area, first longitudinal 
vein feebly curved apically, Rs vein arises a little before r-m cross-vein, apical loop 
of 2nd longitudinal vein moderately strong, r-m cross-vein joins discal cell at middle 
of its length, 1st basal cell about 1.25 times longer than 2nd basal cell, 1st posterior 
cell and anal cell open, 2nd posterior cell slightly wider apically than at base, pattern 
of wing spots as shown in Fig. 1. Haltere yellowish with a small apical brown spot. 

Abdomen elongate-oblong, ground colour yellowish brown ; a broad triangular 
median black spot on 2nd segment, which slightly shorter and narrower on 3rd 
segment, more area of 4th and 5th segments blackish ; dorsum with sparsely 
arranged short, depressed blackish setae? some yellowish setae here and there, a 
bunch of yellowish-brown elongate hairs at sides of 1st segment. Venter covered 
with whitish setae. 

Length : Body-12.0 mm. ; wing-13.0 mm. 

Female : Similar to male but abdomen comparatively darker. 
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Holotype <$, INDIA: ANDAMAN Is., S. Andaman, Waraftur’s Creek, Baratang, 
13.iii.1964, B.S. Lamba ; Paratype ? , same data as holotype except 17.iii.1964 
(Z.S.I. Regn. No. 7489/H, and 7490/H*). 

This species resembles only with E. insulata (Walker) in having isolated spots in 


• 

E 

E 

1/1 



Text-fig. 


Right wing of Exoprosopa andamanica sp. nov. 
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clear part of wing. It can be separated from the latter by having additional subapical 
transverse band joining baso-costal oblique wing band, wing spots yellowish, and 
ground colour of abdomen and legs yellowish. 

12. Exoprosopa (s. str.) brahma Schiner 

1868. Exoprosopa brahma Schiner, In : Reise der osterreichischen Fregatta Novara, Dipt. : 118. 

1975. Exoprosopa (Exoprosopa) brahma : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 181. 

1988. Exoprosopa brahma : Zaitzev, Entomol Review : 7. 

Material examined : 18 ? ? INDIA : PONDICHERRY, Karaikal, ii. 1985 & 
ii. 1960, P.S.N. 

Distribution : INDIA : Karnataka, Pondicherry (New record) ; SRI LANKA. 

Remarks : This species can be recognised by its sooty brown wing with front 
margin darker and more reddish, first posterior cell closed at very margin of wing 
and without distinct petiole, with eight isolated black spots ; the second abdominal 
segment with basal band of whitish pubescence and scutellum and antennae 
reddish-yellow. Zaitzev (1988a) recorded this Sri Lankan species from Karnataka 
of India. 


13. Exoprosopa (Exoprosopa) flexuosus sp. nov. 

(Text-Fig. 2) 

Large, about 14.8 mm. long, dark tan with brownish pubescence. 

Female : Head dark brown, broader than long ; frons brownish, covered with 
short golden-yellow pubescence ; frons at level of antennae one-third as wide as 
head, narrowing towards vertex ; ocelli on a minute protuberance. Antennae nut- 
brown. 1st antennal segment more than twice as long as 2nd, 2nd broader than long, 
3rd segment long, more than 1.5 times as long as 1st and 2nd together ; style 
elongated, narrow-cylindrical, demarcated from 3rd segment; 1st antennal segment 
with long black bristles and 2nd segment with shorter bristles, 3rd segment bare. 
Proboscis black, strong, about as long as head and bifid apically. Eyes blackish 
brown, facets very small and uniform ; occiput blackish with short darker pubescence. 

Thorax somewhat quadrate, little broader than head, blackish-brown, fringe of 
light brown bristly hairs on anterior margin and shoulders ; dorsum covered with 
moderately close, short brown pubescence ; 6-7 long, black bristles directed 
backwards on the posterior callus ; underside of thorax with moderate amount of 
greyish hairs. Scutellum deep reddish-brown, covered with pubescence as on 
dorsum of thorax, posterior margin with a row of strong blackish bristles directed 
backwards. 

Legs long, slender, deep reddish-brown ; fore legs practically bare, posterior 
ones minutely pubescent and with distinct blackish bristles, which are stronger on 
the hind pair. 

Wing (Fig. 2): Ground colour smoky pale yellow, costa reaching near apex and 
ending between 2nd pnd 3rd longitudinal vein, first longitudinal vein feebly curved 
apically, Rs vein arises immediately before r-m cross-vein, 2nd longitudinal vein 
take a strong loop before joining wing margin, r-m vein joins discal cell at middle of 
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its length, 1st basal cell about 1.25 times longer than 2nd basal cell, 1st posterior cell 
and anal cell open. Two dark brown broad transverse bands leaving three clear 
spaces within basal two-thirds : base of wing orange-yellow up to 2nd basal cell, 
extending anteriorly along costa above bifurcation of 2nd and 3rd longitudinal vein, 
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and posteriorly along anal vein up to its apex ; first dark band about as wide as half 
(basal) of discal cell and 2nd band about as wide as apical third of discal cell to basal 
half 2nd posterior cell, three clear spaces .* first below radius almost up to origin of 
2nd longitudinal vein, 2nd about half as wide as 1st basal cell and extending up to 
anal vein, and third in the apical half of discal cell. Haltere dark brown. 

Abdomen subconical, ground colour deep brown with posterior margin of all 
segments blackish, dorsum with short depressed brownish pubescence, a bunch of 
yellowish-brown elongate hairs at sides of first segment. Venter covered with shoi^ 
lighter hairs. 

Length : Body —14.8 mm. ; wing —16 mm. 

Male : Unknown. 

Holotype ? , PAKISTAN, North West Frontier Province, Izh, Lutkoh Valley, 
Chitral, viii.1929, B.N. Chopra (Z.S.I. Regn. No. 7491/H 6 ). 

This species comes close to E. flammea Brunetti, described originally by a 
female specimen. It can be separated from the latter by the difference of dark wing 
bands, especially the clear spaces, first posterior cell open, r-m cross-vein joins 
discal cell before middle of its length; ground colour of body, legs and pubescence 
darker. 

14. Exoprosopa (s. str.) insulata Walker 

1852. Anthrax (Litorhynchus) insulata Walker, Insecta Saundersiana 1 : 172. 

1909. Exoprosopa insulata : Brunetti, Rec. Indian Mus. 2 : 446. 

1975. Exoprosopa (Exoprosopa) insultata : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 181. 

Material examined : 2 ? ? INDIA : UTTAR PRADESH, Garhwal District, 
Mopata, 4700 ft. (1424 m.), 3.ix.l958, B.S. Lamba. 

Distribution : INDIA : Bihar, Meghalaya, Uttar Pradesh, Madhya Pradesh, 
Himachal Pradesh, Karnataka, Tamil Nadu ; SRI LANKA ; NEPAL. 

Remarks : Characteristic features of this species are : abdomen and antennae 
black, dorsum of abdomen with white scale-spots ; first posterior cell of wing 
broadly open at margin, dark pattern of wing extending beyond middle of discal 
and anal cell, with several isolated dark spots on clear part, alula well developed. 

15. Exoprosopa (s. str.) lateralis Brunetti 

1909. Exoprosopa lateralis Brunetti, Rec. Indian Mus. 2 : 467. 

1975. Exoprosopa (Exprosopa) lateralis : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 181. 

Material examined : 2 ? ? INDIA : ORISSA, Jeypore, 1775 ft. (538 m.), x.1958, 
P.S.N. 

Distribution : INDIA : West Bengal, Orissa (New record), Karnataka. 

Remarks : This species can be recognised by the brownish wing with a pattern of 
broad darker mark, first posterior cell open and the second posterior cell about 
twice as wide at base as tip ; thorax blackish with long bright reddish-yellow bristly 
hairs on anterior margin, below shoulders and on posterior calli; abdomen blackish 
with the sides more or less broadly reddish-yellow. 
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16. Exoprosopa (s. str.) siva Nurse 
(Text-figs. 3, 4) 

1922. Exoprosoap siva Nurse,/. Bo.nbay nat. Hist. Soc. 28 : 654. 

1975. Exoprosopa (Exoprosopa) siva ^Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 182. 

1988. Exoprosopa siva : Zaitzev, Ento.nol. Review : 7. 

Material examined : 7 cj <?, 6 ? ? INDIA : ORISSA, Jeypore, 1775 ft. (538 m.), 
x.1958, P.S.N. ; HIMACHAL PRADESH, Kangra Valley, Stn. 27, 1950, ZSI & PU 
coll. 

Distribution : INDIA : Maharastra, Karnataka, Orissa (New record), Himachal 
Pradesh (New record). 

Remarks : This species can be diagnosed by its blackish body with spots of pure 
white scales present along sides of 3rd and 6th abdominal tergites and on middle of 
4th and 7th abdominal tergites ; wing with baso-costal dark oblique band and some 
isolated dark spots in the clear space, first posterior wing cell closed (Fig. 3). But in 
the specimens from Kangra Valley (2 male and 3 female) the first posterior wing cell 
is just open (Fig. 4). 



5 mm. 

i- 


4 



Text Figs; • 3 and 4: 3. Right wing Exoprosopa siva Nurse ; 4, Right wing of variant form of E. siva. 
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1*7* Exoprosopa (s. str.) tamerlan Portschinsky 

1887. Exoprosopa tamerlan Portschinsky, Horae Soc. ent. ross. 21 : 185. 

1909. Exoprosopa flavipennis Brunetti, Rec. Indian Mus. 2 : 465. 

1975. Exoprosopa (Exoprosopa) ta.nerlan : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 182. 

Material examined : 1 S INDIA : ORISSA, Jeypore, 1775 ft. (538 m.), x.1958, 
P.S.N. 

Distribution : INDIA : Bihar, Orissa (New record) ; PAKISTAN ; IRAN ; 
SOVIET UNION (Turkemenistan). 

Remarks : This species apparently resembles lateralis Brunetti and can be 
distinguished by its first posterior wing cell closed. The wing of this species is almost 
entirely bright yellow to beyond middle and a narrow band in apical half. 

18. Litorhina lar (Fabricius) 

(Text-Fig. 5) 

1781. Bibio lar Fabricius, Spec. Insect 2:414. 

1828. Anthrax lar : Wiedemann, Aussereurop'.zweifl. Insekt. 1 : 268. 

1840. Litorhynchus collar is (nec. Wiedemann) : Macquart, Dipteres exotiques nouveaux ou peu. 
connus 2(1): 80. 

1840. Litorhynchus lar : Oldroyd, Ann. Mag. nat. Hist. (11) 5: 202. 

1841. Anthrax rugicollis Saunders, Trans. Ent. Soc. Lond. 3 : 59. 

1920. Exoprosopa lar : Brunetti, Fauna Br. India, Dipt. 2 : 194. 

1909. Exoprosopa collaris (nec. Wiedemann) : Brunetti, Rec. Indian Mus. 2 : 444. 

1975. Litorhynchus lar : Bowden, Catalog Dipt. Orient Reg. Hawai2 : 80. 

1989. Litorhina lar : Evenhuis, Catalog Dipt. Australian Oceanian Reg. : 373. 

Material examined : 1 INDIA : KARNATAKA, Kaddur District, Bababudan 
Hills, Jungle between Kemmangundi & Kalhattigiri, 4500-6155 ft. (1363-1865 m.), 
17.xii.1928, H.S. Rao. 

Distribution : INDIA : Bihar, Uttar Pradesh, Madhya Pradesh, Gujarat, Kerala, 
Karnataka; SRI LANKA. 

RemarKs : This species can be recognised by its wing (Fig. 5) clear with a broad 
basal and median transverse band, the latter sometimes reaching hind border, both 
bands joined on the costa ; abdomen black with sides reddish. 

19. Ligyra flaviventris (Doleschall) 

1875. Anthrax flaviventris Doleschall, Natuurk. Tijdschr. Ned. indie 14 : 400. 

1909. Hyperalonis flaviventris : Osten-Sacken, Berl. Ent. Zeitschr. 24 : 112. 

1909. Hyperalonia flaviventris : Burnetti, Rec. Indian Mus. 2 : 441. 

1975. Ligyra flaviventris : Bowden, Catalog Dipt. Orient Reg., Hawaii 2 : 183. 

Material examined : 1 <? , 1 ¥ INDIA : ANDAMAN Is., S. Andaman, Wraftur's 
Creek, Baratung, 13.iii. 1964, B.S. Lamba. 

Distribution : INDIA: Kerala, Andaman Is. (New record); BURMA: MOLUCCAS. 
Remarks : This species is characterised by the wing with apical part and a 
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considerable portion of the posterior half clear but the demarcation line with the 
darker part is less-defined ; blackish thorax bearing dense, long, fiery-orange bristly 7 
hairs along anterior margin ; blackish abdomen with a bunch of long fiery-orange 
hairs on sides of first and second segments, continued posteriorly with shorter 
setae, median stripe of pubescence on venter bright reddish-yellow.- 



Text-fig. 5, Right wing of Litorhina lar (Fabricius) 
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20. Ligyra oenomaus (Rondani) 

1875. Hyperalonia oenomaus Rondani, Annali Mus. civ. Stor. nat: Giac.no Doha 7 : 453. 

1909. Hyperalonia oenomaus : Brunetti, Rec. Indian Mus. 2 : 442. 

1975. Ligyra oenomaus : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 184. 

Material examined : 1 ? INDIA : ARUNACH AL PRADESH, Kameng District, 
Tipi, 213 m., 3.V.1966, A.N.T Joseph. 

Distribution : INDIA: Arunachal Pradesh, Assam, Sikkim, West Bengal (Daijeeling 
District) ; PHILIPPINES ; MALAY ASIA. 

Remarks : This species resembles closely with L. flaviventris , but can be 
distinguished by its blackish antennae, median ventral stripe of pubescence snow- 
white, and the darker part of wing with an iridescent violet tinge. 

21. Ligyra peninsularis sp. nov. 

(Text-fig. 6) 

Moderately large, about 10.6 mm. blackish with grey or whitish pubescence. 

Male : Head broader than long ; frons blackish, covered with whitish, short 
squamiferous scales, interspersed with longer blackish hair-like setae; frons at level 
of antennae more than one-third as wide as head, narrowing towards vertex ; 
ocellar triangle small, protuberance-like. Antena with basal two segments yellowish- 
brown and apical segment dark brown, 1st antennal segment more than twice as 
long as 2nd, 2nd about as broad as long, 3rd segment elongated, about as long as 1st 
and 2nd together ; style narrow-cylindrical, about 0.6 time as long as 3rd segment 
and distinctly demarcated from it ; 1st antennal segment with long black bristles 
and 2nd with shorter bristles, 3rd segment bare. Proboscis a dark brown, strong, 
little longer than head and bifid apically. Eyes dark brown peripherally with inner 
part blackish, facets very small and uniform. Occiput blackish with whitish setae. 

Thorax broader than long, little broader than head, blackish ; dorsum with 
scanty whitish pubescence ; fringe of whitish bristly hairs on anterior margin and 
shoulders, continued posteriorly with shorter setae ; groups of long, black bristles 
directed backwards from posterior callus and above wing base; underside of thorax 
with moderate amount of greyish hairs. Scutellum blackish with apical half brownish, 
whitish squamiferous scales on sides, posterior margin with a row of strong blackish 
bristles directed backwards. 

Legs long, slender, yellowish-brown ; fore legs practically bare, posterior ones 
minutely pubescent and with distinct blackish bristles, which are stronger on the 
hind pair. 

Wing (Fig. 6) moderately dark brown, darker on anterior half, with isolated 
darker spots ; first longitudinal vein feebly curved apically, Rs vein arises a little 
before r-m cross-vein, apical loop of 2nd longitudinal vein rather strong ; a cross¬ 
vein between 2nd and 3rd longitudinal veins, a little away from apex divide first 
submarginal cell; r-m cross-vein joins discal cell at middle of its length, 1st posterior 
cell 1.3 times longer than 2nd basal cell, 1st posterior cell and anal cell open, 2nd 
posterior cell slightly wider basally than at apex : wing spots arranged as shown in 
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Fig. 6. Haltere yellowish-brown. 

Abdomen elongated, sides rather parallel, ground colour blackish, segments 
apically yellow-bordered, dorsum mostly bare ; 1st segment with a sparsely arranged 
row of long whitish hairs along posterior margin, 2nd segment with densely arranged 
squamiferous scales near anterior border, other segments with less amount of 



Text-figs, 0 and 7 : Right wing of Li&vra peninsularis sp. now ; 7. Apical part of right wing o' 
L. aurantiaca (Guerin-Meneville) showing submarginal cells. 



PAL : On a Collection of Bombyliidae 


291 


scales near anterior and posterior borders, a bunch of whitish elongate hairs at sides 
of 1st segment and continued to 2nd segment, sides of other segments and apical 
margin of 7th segment with long blackish hairs. Venter covered with whitish 
squamiferous scales and some long silvery hairs. 

Length : Body-10.6 mm. ; wing-11.0 mm. 

Female : Unknown. 

Holotype £, INDIA : PONDICHERRY, Karikal, ii.1960, P.S.N. (Z.S.I. Reg. 
No. 7492/H 6 ) 

This species comes close to the Indian species, L. aurantiaca (Guerin-Meneville) 
in having blackish-brown wing fading to dark grey towards hind border ; but it can 
be differentiated from the latter in having several isolated dark spots on the wing. 
This species‘resembles also with L. suffusipennis (Brunetti) in having isolated 
darker spots on the wing; but it can be differentiated from suffusipennis by its wing 
not uniformly dark brown throughout, the shapes and arrangement of isolated 
spots different and the edges of which are rather well-defined. This species in the 
present account is placed under Ligyra Newman for possessing four submarginal 
cells of wing. But it is strikingly different from the known oriental species of the 
genus by having the first submarginal cell is divided by a sub-apical cross-vein, 
instead of the division of third or posterior one (Fig. 7). This species may deserve a 
different generic status. But no attempt is made here to erect a separate genus for 
this species. 


22. Ligyra tantalus (Fabricius) 

1794. Anthrax tantalus Fabricius, Ent. Syst. 4 : 260. 

1828. Anthrax tantalus : Wiedemann, Aussereurop zweifl. Insekt. 1 : 255. 

1840. Exoprosopa tantalus : Macquart, Dipteres exotiques nouveaux ou peu connus 2(1): 37. 

1857. Anthrax coeruleopenmis Doleschall, Natuurk. Tijdschr. Ned. Indie 14 : 400. 

1875. Hyperalonia tantalus : Rondani, Annali Mus. civ. Stor. nat. Giacmo Doria 7 : 453. 

1907. Exoprosopa tantalus : de Meijere, Tijdschr. Ent. 50 : 239. 

1909. Hyperalonia tantalus : Brunetti, Rec. Indian Mus. 2 : 438. 

1975. Ligyra tantalus : Bowden, Catalog Dipt. Orient. Reg., Hawaii 2 : 184. 

Material examined : 1 $ INDIA : ARUNACHAL PRADESH, Kameng District, 
Tipi, 6.v. 1966, A.N.T Joseph. 

Distribution : INDIA : Arunachal Pradesh, Assam, West Bengal (Darjeeling 
District), Uttar Pradesh ; NEPAL ; CHINA ; TAIWAN ; MALAYSIA ; INDONESIA; 
SULAWESI. 

Remarks : This species can be recognised by its entirely dark brown wing with 
iridescent violet tinge and posterior part hardly lighter, second posterior cell 
distinctly broader at base than at tip ; antennae blackish ; blackish thorax bearing 
bright yellowish-orange hairs on anterior margin and above wing base ; abdomen 
blackish with whitish scaly pubescence on sides of sixth and seventh segments, and 
median stripe of pubescence on venter white. 
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SUMMARY 

97 examples of Bombyliidae from India and Pakistan, of old surveys, are worked 
out. These represent 22 species in 8 genera of 2 subfamilies. 2 species viz., Exoprosopa 
andamanica and Ligyra peninsularis, and 1 species viz., Exoprosopa flexuosus are 
described as new, from India and Pakistan respectively. 1 species viz., Bombylius 
ardens Walker is recorded for the first time from India and several new records 
within the Indian territory are noted. 
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ON THE OCCURRENCE OF DJOMBANGIA PENETRANS BOVIEN, 1926 
(CESTODA s CARYOPHYLLIDEA : LYTOCESTIDAE) IN WEST 
BENGAL, INDIA AND NOTES ON ITS DIAGNOSTIC CHARACTERS 


D. K. KUNDU 

Zoological Survey of India, M-Block, New Alipore 
Calcutta-700 053 

INTRODUCTION 

The genus Djombangia was erected by Bovien (1926) with D. penetrans as its 
type species, collected from the intestine of a siluroid fish Clarias batrachus (L.) at 
Java. The present study is based on four specimens of D. penetrans collected from 
the junction of duodenum and intestine of Clarias batrachus (L.) from Malda, West 
Bengal in March, 1984. The study of these specimens revealed interesting intraspecific 
variations and the species is redescribed in the present communication. Classification 
is based on Mackiewicz (1972). All measurements are in millimeters. 

SYSTEMATIC ACCOUNT 

Class CESTOIDEA Rudolphi, 1808 

.Subclass CESTODA Carus, 1863 

Order CARYOPHYLLIDEA Van Beneden (ir» 
Carus, 1863) 

Family LYTOCESTIDAE Wardle and McLeod, 1952 
(=LYTOCESTINAE Hunter, 1927) 

Genus djombangia Bovien, 1926 


Djombangia penetrans Bovien, 1926 
(Figs. 1 and 2) 

1974. Djombangia indica Satpute and Agarwal, Indian J. Exptt. Biol. 12 : 373-375. 

1977. Djombangia caballeroi Sahay and Sahay, Excerta Parasitologica En Memoria Del Doctor 
Eduardo Caballero Y Caballero. 371-376. 

1985. Djombangia clariae Kundu, Bhattacharya and Datta, Bull, Zool, Surv. India, 7 (2-3). 151-154. 

Diagnostic character : Body white, divisible into scolex, neck and body proper, 
covered with thick tegument except in the region of scolex, measures 9.7—13.47 X 
2.97—4.18. Head or anterior part globular or triangular with terminal introvert, 
0.55-1.32 X0.82 — 1.10, profusely supplied with glandular cells along the margin 
which concentrate below the apex in a semilunar fashion resulting in formation of 
some evagination or sucker. Neck muscular, 0.66—1.21 X 0.27-0.82, contractile 
in nature. Body proper oval or leaf-shaped with rounded posterior end ; pretesticular 
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region 0.44-1.21X1.76-2.31 and uterotesticular region 5.28-8.36X2.97-4.18. 

After fixing in A F A under cover slip pressure it contracts due to which deep 
denticulations appear in the margin of the body. Testes follicular, numerous, 
distributed in lateral medullary field, from behind neck to anterior level of ovary 
which is follicular bilobed on two sides of median line, two lobes measure 0.69 —0.93 X* 
0.33 0.44 and 0.71 —0.93 X 0.33 —0.49 respectively and connected by wide strips 
of isthmus measuring 0.49 —0.66 X 0.11 —0.16. Uterus extends from testicular zone 
to posterior extremity of ovary. Shell gland mass well developed, located posterior 
to ovary Vitelline follicles measure 0.06—0.13 X 0.06—0.11, distributed in cortical 
region out side testes and extend from behind neck to anterior margin of ovary 
except in one specimen where it extends upto middle of ovary. Common atrium 
situated near hind end of body. Eggs operculate, elliptical and measure .066— .088X 
.044—.044. The spines mentioned by Bovien (1926) not clearly discernible. 
Measurements of different body organs of all the four specimens are included in 
Table I 

Host : Clarias batrachus (L.) 

Locality : Malda (West Bengal) ; Date of Coll. : 20.3.1984 

Deposited in the National Zoological Collection, Zoological Survey of India, 
Calcutta, Registration No. W 7610/1—W 7613/1. 


REMARKS 

Parasites of the genus Djombangia Bovien, 1926 are characterised by their 
peculiar shape, globular head, short neck and disposition of the uterus. The body is 
broad and fleshy. The head of the parasites of this genus generally penetrate 
through and projects outside the intestinal wall. From the shell gland mass the 
uterus ascends and reaches up to the neck and then it descends to open through the 
female opening at posterior end. 

Variations in the present specimens from those of D. penetrans Bovien, 1926 are 
mainly in structures of sucker. The comparison of the present specimens with the 
type specimen and those of other species described so far from India are based on 
literature and presented in Table II. From this table it is apparent that all the Indian 
species including the present specimens differ in minor characters from D. penetrans 
Bovien, 1926. The difference in the cirrus sac, location of the genital atrium, the 
structure of the sucker and the length of the neck in various species described so far 
from India are of such minor nature that they do not warrant erection of a new 
species. Chakraborty and Tandon (1988) referred their specimen to D. indie a 
Satpute and Agarwal, 1974 as it is having prominent cirrus sac, post-ovarian 
vitelline follicles and receptaculum seminis. Mackiewicz (1981) remarked that 
D. indica is described from flattened specimens, and the correct assessment of its 
status could be done only after comparison with D. caballeroi Sahay and Sahay, 
1977. In the light of the present studies iris concluded that there are variations in 
the structure of different organs in the species belonging to the genus Djombangia 
Bovien, 1926 (Table II) as such the species described so far from India are 
considered to be synonym of D. penetrans Bovien, 1926. 
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MEASUREMENTS AND VAR!A TIONS OF 4 AM TURE SPECIMENS 


Specimens 



1 

2 

A 

4 

Lenght of parasites 

1A.47 

II.78 

11.11 

9.07 

Maximum breadth 

4.1b 

4.01 

A. A, 

2.97 

Hold fast length 

0.5 A 

0.88 

I.A2 

0.66 

Hold fast breadth 

1.1 

0.8? 

0.77 

0.82 

Neck length 

i.?i 

1.05 

O.bb 

0.99 

Neck breadth 

n>2 

O.hO 

0.27 

O.AA 

Pretesticular bod> length 

i.:i 

0.82 

0.44 

0.88 

Pretesticular body breath 

:. 'i 

1 ."’b 

1.48 

1.76 

Utrrolestieular region length 

,s. \h 

8.25 

7.A7 

5.28 

Uterotesticular region length 

US 

4.01 

A. A 

2.97 

Ovary length (Right lobei 

( 1.0 N 

0.88 

0.b4 

0.71 

Ovary breadth (Right lobei 

M.H 

0.44 

O.AA 

O.AA 

Number of ovarian follicles (Right lobe) 

M) 

- 

— 

— 

Ovary length (left lobe) 

(I 4t 

0.41 

0.71 

0.77 

Ovary breadth (Left lobei 

0.1 I 

0.40 

0.A8 

O.AA 

Number of ovarian follicles (Left lobei 

AA 

-- 

— 

— 

Ovarian Isthmus length 

O.bb 

0.44 

0.44 

0.55 

Ovarian Isthmus breadth 

O.lb 

O.lb 

0.1 A 

0.11 

Size of Testes (Based on A exs.) 

O.lbXO.Ib 

0.15X0. lb 

O.lbXO.Ib 

O.lbXO.16 


O.lbXO.Ib 

0.19X0.16 

0.1 bXO. 14 

0.16X0.16 


O.lbXO.Ib 

0.17X(). lb 

O.lbXO.Ib 

0.14X0.15 

Size of Vital line follicles (Based on A exs.) 

0.1 l xo.n 

0.1 A XO.I l 

o.iixo.ii 

0.09X0.09 


0.11 XO.I ! 

0.IAX0.1I 

0.11X0.04 

0.08X0.08 


0.11X0.11 

O.UXO.II 

O.UXO.II 

0.06 X 0.0b 

Size of Eggs (Based on 10 evvi 

o.os-o.oo xo.()A -().()5 

0.0-0.08 X0.0A-0.04 

0.05-0.04 X 0.0A4K04 

0.05-0.08 X0.0A-0.04 


■ O.lPAX 0.041 1 
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TABLE—II 

MORPHOLOGICAL VARIATIONS OF DIFFERENT SPECIES OF GENUS DGOMBANG1A BOVIEN. 1926 OCCURRING IN 

CLARIAS BATRACHUS (LINN.) AND HETEROPNEUSTES FOSSILIS (BL.) 



Djombangia panetrans 
Bovien, 1926. 

D. indica Satpute & 
Agarwal, 1974 

D. caballeroi Sahay 
& Sahay. 1977 

D. claiiae Kundu. 
Bhattacharya & Datta. 
1985 

D. penetrans Bovien, 
1926 tPresent study) 

Body 

9-10X3 

73-13.8X1.8-4.3 

7.86-8.12X2.70-2.76 

14.035X5.087 

9.7-13.47 X2.974.18. 

Cirrus sac 

Not well defined 

Very prominent 

Well defined 

Discernible 

Not well defined. 

Cenital atrium 

Near ovarian Isthmus. 

Opposite uterovaginal 
apearture. 

Anterior to Cirrus sac 

In front of ovarian 
isthmus. 

Near the hind end not 
anterior to Cirrus sac. 

Sucker 

Circular, at the tip of 
scolex. 

Distinct, at the tip of 
hold fast. 

Slit like grove at the tip 
of hold fast. 

Evagination at the tip 
of scolex. 

Very feeble evagi¬ 
nation at the tip of 
scolex. 

Neck 

Continuous with scolex 
and body. 

Short neck, not marked 
off from the scolex and 
body. 

Neck marked off from 
the scolax by a line. 

Neck is not short, not 
marked off from the 
scolex by a line. 

Neck continuous-with 
scolex and body. 

Eggs 

Eggs with spinous shell eva Eggs operculated bearing 
62-75 uu X30—40 u spinous spinous projections on the 
projection—4 u. surface 64-81 u X 43-58 u 

spinous projection —3 u. 

Eggs non operculated 
and smooth 0.08X0.04 

Eggs non operculated 
and smooth 82-96X41. 

Eggs operculate 
0.067X0.037. 

Host 

Clarias batrachus 

Clarias batrachus 

Heleropneustes fossilis 

Clarias batrachus Clarias batrachus 
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SUMMARY 

Djombangia penetrans Bovien, 1926 has been redescribed based on the specimens 
collected from the fish Clarias batrachus (L.) from Malda, West Bengal, India. The 
present specimens differ in minor morphological characters from the type specimens. 
All the other species of the genus Djombangia Bovien, 1926 described so far from 
India have been considered synonyms of D. penetrans Bovien, 1926. 
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ON THE GENUS STRIGILLA IN INDIA (MOLLUSCA s BIVALVIA s 

TELLINIDAE). 


A. DEY 

Zoological Survey of India 
Calcutta 


INTRODUCTION 

Members of the genus Strigilla have been recorded from eastern Atlantic, 
western Atlantic, eastern Pacific and Indo-pacific regions. Admans and Adam 
1858, Berlin 1878, Dali 1901, Boss 1966, 1969, Afshar 1969). From the western 
Atalantic coast Boss (1969) recognised four subgenra viz. i) Strigilla s.st. ii) Aeretica 
Dali iii) Simplistrigilla Olsson iv) Pisostrigilla Olsson. In India, the genus is represented 
by only one species, vig. Strigilla ( Aeretica ) splendida (Anton). Since the species is 
less known, on attempt is made to present an account of its habitat and morphology. 

MATERIAL AND METHODS 

Morphological examinations of shells was carried out with the help of magnifying 
glass (IOX) or under a binocular microscope. The measurements are given in 
millimeters (mm). Three specimens, one largest, one smallest and one average were 
selected for measurements. Shell measurements are given in terms of maximum, 
length (Length), maximum width (Width) and maximum thickness (Height). All 
these measurements were taken with the help of a dial caliper. 

The burrowing process was studied by keeping the live specimens in an enamel 
tray filled with a layer of sand, mud and water from same locality. Burrowing time 
was recorded with the help of a stop watch. 

The population density was estimated with the help of a square steel frame of 
half a meter length. The frame was inserted deep into substratum and the mud/sand 
within the frame was scooped and sieved through a net having 1 mm mesh. 

Strigilla (Aeretica) splendida (Anton) 

(PI. I, figs. 1-4; PI. II, figs. 1-3) 

1839. Tellina splendida Anton, Verz. Conch., p. 5, (type locality. Isle of Samar, Philippines). 

1908. Strigilla denestriata Preston, Rec. Indian Mus., 2 : 210, (type locality, Andaman : Holotype, ZSI 

Regd. no. M 4065/1). 

Material examined : i) 1 ex. Andaman ii) 20 exs. Digha coast, W. Bengal iii) 208 
exs. Kakdwip, W. Bengal iv) 20 exs. Bakkhali, W. Bengal v) 10 exs., Halliday Island, 
Sundayban, W. Bengal vi) 20 exs., Saimari, Sundarban, W. Bengal vii) 4 exs.. 
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Kakinda Bay, Andhra Pradesh. 

Description : Shell medium, orbicular, moderately stronger very thin, delicate, 
inequivalve, the right valve more convex than the left. Shell white with yellow or 
rosy suffuded. Umbo acuminated, elevated and anterior in position. Anterior 
margin rounded; ventral margin convex; anterior dorsal margin straight and abruptly 
sloping ; posterior dorsal margin straight and gradually sloping ; posterior margin 
rounded. Sculptured with oblique scissulation on the posterior part of the both the 
valves but anterior and with fine closely spaced concentric striae. Ligament sunken 
and small, flexure not conspicuous; lunule moderate and partly situated on the left 
valve; umbonal ridge obsolete (Plate-1). 

In the left valve the cardinal complex consists of a narrow, elongated, laminate 
bifid anterior tooth and a thin laminate posterior tooth, closely depressed to the 
calcareous element of the ligament; laterals pointed and posterior proximal to the 
cardinal complex. In the right valve the cardinal complex consist of a small, thin, 
anterior and strong bifid posterior tooth with a large posterior lobe; laterals strong, 
socketed above with anterior proximal and posterior distal to the cardinal complex. 

Muscle scars moderately impressed. Adductor scars elongate and narrow. 
Cruciform scars close to the ventral boundary and rounded. Pallial sinus discrepent 
in two valves. Sinus rising abruptly and convex shaped, falls obliquely to the pallial 
line Without touching the anterior adductor scar, but more close to the anterior 
adductor scar in the case of right valve (Plate-II). 

Remarks : S. ( Aeretica) splendida (Anton) can be distinguished by its sculpture 
which has oblique scissulation on the posterior part, but fine closely spaced 
concentric striae on the anterior part. The colour of the shell very variable. The 
specimens from Andaman are rosy suffused and thick, while the specimens from 
Digha and other places are very thin, white, yellowish, or with pinkish umbonal 
region. 

Preston (1908) described a new species 5*. denestriata from Andaman (PI. I, 
Figs 3 & 4). After a through examination of the type specimen, it is synonymised 
with S. splendida as the former resembles the latter is its sculpture, cardinal 
complex, adductor muscle impressions, pallial line and pallial sinus (Pl-II, Fig. 1). 

Measurements ( in mm) : 


Length 

Height 

Width 

20.24 

17.81 

Andamans 

17.90 

16.42 

8.0^ 

10.34 

8.28 

3.88 Digha, W Bengal 


Range : India to Philippines. 

Distribution : India : Andaman and Nicobar Islands, Andhra Pradesh, West 
Bengal. 

Elsewhere : Indonesia : Sumatra; Philippines : Isle of Luzon, Isle of Samar, 
Mindanao. 
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S. (A) splendida (Anton) has been recorded from the sandy beds along the 
coasta of Andaman and Nicobar Islands, Andhra Pradesh and West Bengal 
(Map-I). A total of 283 specimens (one from Andaman, 20 from Digha, 208 from 
Kakdwip, 20 from Bakkhali, 20 from halliday Island, 10 from Saimari (West Bengal) 
and 4 from Kakinada Bay (Andhra Pradesh) were examined, though the specimens 
were morphologically close to each other variations in shell length, height, width, 
colour have been noted with the change of locality. The specimens collected from 
Andaman were 1790 to 20.24 in length and greyish white in colour, while those 
collected from Digha, Kakdwip, Bakkhali, Halliday, Saimari were 10.30 mm to 
16.90 and yellowish or pinkish in colour. 

They are equally apt to make their way deep into the soil, be it sand or clay. The 
foot was soon protruded and extended forward. The posterior end of the animal 
was pushed into the soil,through repeated jerking moments. The entire process was 
completed within 30-60 seconds. Inside the soil the animals were seen to position 
themselves in vertical direction and the siphons were extruded out. 

Population density was observed in Muriganga (Kakdwip), Bakkhati and Digha. 
The population varied from 1.6 to 22.8 nos/sq meter on an average. The maximum 
population was observed during June/July and minimum during February/March. 

The breeding season varied from March to May when the salinity content is 
higher. 

General morphology 

The mantle is a thin and transparent structure covering the whole visceral mass. 
It is united dorsally and fused ventrally in the cruciform muscles region, where it is 
thickened at the edge. The foot is large, elongated and pointed at the posterior end. 
The anterior and posterior adductor muscles are well developed. The pedal retractors 
are inserted into the foot. The foot and viscera posses many intrinsic adductor 
muscle fibres, while special siphonal muscles and cruciform muscles are posteriorly 
developed. The cruciform muscles consist of two compact bundles of transverse 
running fibres which stretch diagonally between the shell valves running through 
one another in the middle of their length. 

The otenidia and palps are paired structures situated in the mantle cavity. The 
labial palps are trigonal and smaller than the ctenidia, having 19 folds in each. The 
ctenidium consists of a very large inner end and smaller, upturned demibranch. 
The ctenidium lacks the anterior portion in the case of outer demibranch and the 
inner demibranch extends dorsally and superficially over the pericardium. Centrally 
and along most of the ctenidial length, the outer demibranch is present and it 
consists of a single dorsally upturned direct lamella (PI. III). 

The siphons are separate, elongate and have constricted tips. The length of 
incurrenf siphon is more than the body in a few cases (PI. III). 

The oesophagus is straight, long and leads directly to stomach. Stomach consists 
of two portions, the median globular portion and the ventral posterior portion, the 
style sac united with the midgut. The midgut terminated at the beginning of the 
rectum and enters into the pericardium, continuous aroung the dorsal surface of 
the posterior adductor muscle and terminated at the anus near the opening of 
excurrent siphon. 
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The kidney lies in betwen the heart and the posterior adductor muscle. The 
pericardium is located dorsally between the kidney and digestive diverticula. The 
heart consists of two large thin walled auricles connected with muscular ventricle 
•which is transversed by the rectum (Boss, 1966). The nervous system is similar to 
that noted in other lamellibranchs. Gonads embedded into the foot and surrounds 
much of style sac and midgut. 


SUMMARY 

In India the genus Strigilla is represented by a single species S. ( Aeretica) 
splendida (Anton). The Members of this are distributed along the east coast and in 
Andaman and Nicobar Islands. It is recognised by its oblique incised rugose 
sculpture on the middle which is diverticulate on both posterior and anterior ends. 

The species was found burrowing in sand as well as muddy stretches of sea and 
estuary, particularly where the clay contains high percentage of organic carbon. 
The population density was however, observed to be higher in the muddy areas of 
estuaries than that of sandy coastal areas. 
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PLATE—I 

1. External view of left valve of Strigilla (Aeretica)splendida (Anton). 

2. Internal view of right valve of Strigilla (Aeretica)splendida (Anton) 

3. Extenal view of right valve of Strigilla denestriata Preston (Type). 

4. Internal view of right valve of Strigilla denestriata Preston (Type). 
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PLATE-II 

Diagrammatic illustrations of the internal surface of the valves showing the cardinal complex, 
adductor muscles impressions, cruciform muscles impressions, pallial line and pallial sinus. 

Fig. 1. Striailla dencstriata Preston (Type), right valve. 

Fig. 2. Strigilla (Aereticaf splendida (Anton), right valve. 

Fig. 3. Stioilla (Aereticaf splendida (Anton), right valve. 
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PLATE* 111. Semidiagnammafic illustration of Ihe anatomy of 

Stfiigi/la Menefica ) Spfendida (cZnfon) 

PLATE—III 


Semidiagramatic illustration of the anatomy of strigilla ( Aeretica) splendida (Anton). 
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DESCRIPTION OF MALE SPIDER ULOBORUS DANOLIUS TIKADER 

(ARANEAE : ULOBORIDAE) 

U.A. GAJBE 

Central Regional Station , Zoological Survey of India, Jabalpur (M.P.) 


A male spider of Uloborus danolius Tikader (Family : Uloboridae) is described 
and illustrated for the first time. Tikader (1969) described Uloborus danolius on the 
basis of female specimens collected from Danoli Village, Ratnagiri district cl 
Maharashtra. So far the male of this species was remained unknown. 


Uloborus danolius Tikader 
(Figs. 1-3) 

1969. Uloborus danolius Tikader, Proc. Indian Acad. Sci.. 70(3) : 129. 

1977. Uloborus danolius : Tikader, Rec. zool. Surv. India. 72 : 162. 

1981. Uloborus danolius : Tikader & Biswas, Rec. zool. Surv. India. Occ. paper. No. 30 : 15. 

Specimen examined : 16 ??, 10cJ<T Kachari Savanga Village, Katol Tahsil, 
Nagpur district, Maharashtra. Coll. U.A. Gajbe, 8.IV. 1986. 

General : Cephalothorax and legs light yellowish-green. Abdomen yellowish 
green. Total length 4.80 mm. Carapace 2.40 mm. long, 2.10 mm. wide ; abdomen 
3.60 mm. long, 2.30 mm. wide. 

Cephalothorax : Slightly longer than wide, narrow in front, two conspicuous 
longitudinal deep brown broad patches on the cephalothorax (Fig. 1). Eyes in two 
rows, anterior row slightly longer than the posterior row. Anterior row of eyes 
slightly recurved, anterior medians larger than the laterals and closer to each other 
than to adjacent laterals. Posterior row of eyes almost equal in size, posterior 
medians slightly closer to adjacent laterals than to each other. Median ocular 
quadrangle longer than wide and wider behind than in front. Clypeus narrow, 
length of clypeus is little smaller than the diameter of anterior median eyes. 
Sternum heart-shaped pointed behind and rebordered at coxae of all legs and deep 
brown in colour. Legs long and strong, clothed with hairs and conspicuously 
banded with transverse black patches. Leg 1 and IV longer than II and III. Male 
palp as in Fig. 3. 

Abdomen : Longer than wide, high and broad in front clothed with pubescence 
and decorated with browish patches and fine net like structure as in Fig. 2. Anterior 
dorsal side of abdomen rovided with a hump, Mid-ventral side provided with 
longitudinal deep brown band extending from epigastric fold to above the 
calamistrum. 

Distribution : INDIA : Maharashtra ; Danoli, Dist. Ratnagiri (Type-locality), 
Poona, Nagpur ; West Bengal : Calcutta ; Car-Nicobar. 
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RECORD OF CULICINE MOSQUITOES FROM BASTAR DISTRICT 
(MADHYA PRADESH), INDIA. (DIPTERA : CULICIDAE.) 
PART III. GENUS AEDES. 


K.B.'RAJPUT* and S.M. KULKARNI 

National Institute of Communicable Diseases/I.C.M.R. 
Scheme for Malaria, Jagdalpur-494001 , M.P. 


INTRODUCTION 

Genus Aedes is medically very important since it includes vectors of some 
fatal viruses like dengue & Chickungunya in India. Some of the aedine species are 
also known to transmit Zika, Reo, and Tembusu viruses in Malaysia and Dirofilaria 
in Japan & Thailand. 

The Bastar district of Madhya Pradesh remained poorly known for his aedine 
mosquito fauna. The only mosquito record presented by Hussainy (1981) includes 
four species viz., Aedes albopictus, A. scatophagoides, A. w-albus and A. vittatus, 
from this area. 

The present communication deals with the distribution records of some 24 
species collected from Bastar district (Madhya Pradesh). This study was made 
during the period from year 1980 to 1982. The description of study area, climate, 
topography, and materials & methods used, have already been presented in Part I 
(Rajput and Kulkarni, 1984). 

For identification mainly the adult characters were used. Genital characters of 
males and the characters of immatures were also taken into consideration whenever 
those forms were available. The identification was done with the help of Barraud 
(1934), Huang (1977 ; 1979) and Reinert (1973). Besides, some other papers were 
also consulted. The classification and nomenclature used here is mainly based on 
synoptic catalogue of the mosquitoes of the World (Knight & Stone, 1977 ; 
Knight, 1978). 


SYSTEMATIC ACCOUNT 
Genus Aedes Meigen 
Subgenus Aedimorphus Theobald 


* Present Address: Central Tasar Research & Training Institute, Basic Seed Multiplication & Training 
Centre, Kumarganj, Faizabad, Uttar Paradesh—224 229, INDIA. 

** Present Address : National Institute of Virology, Pune-411001 (Maharastra), INDIA. 
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1. Aedes alboscutellatus (Theobald) 

1905 a. Lepidotomyia alboscutellatus Theobald, Ann. hist. nat.-Mus. Hung. 3 : 80. 

1977. Aedes alboscutellatus : Knight and Stone : 73- 

Material examined : 192 22 : Bhond — 1 2 (1 Sept. ’81) from herb vegetation.. 
Darbha — 1 2 (1 Aug. ’80) from human bait. Dhaniyalur — 1 9 (12 Jun. ’81) from 
herb vegetation. Karanji — 82 22 (11 Aug. ’81 — 8 Sept. ’81) from bovine bait; 
14 2 2 (11 Aug. ’81—8 Sept. ’81) from human bait. Kumarawand — 12 (22 Aug. 
’81) from herb vegetation. Kurandi — 622 (4 Jul. ’80 — 26 Aug. ’80) from bovine 
bait; 29 2 2 (4 Jul. ’80 — 30 Oct. ’80) from human bait. Rajur — 1 ? (21 Jul. ’80) 
from herb vegetation ; 1 2 (10 Aug. ’81) reared from larva from paddy field. 
Telengarapur — 33 22 (12 Jul. ’80) bovine bait, 22 2 2 (12 Jul. ’80) from human 
bait. 


2. Aedes caecus (Theobald) 

1901 a. Culex caecus Theobald, M. C. 1 : 413. 

1977. Aedes caecus : Knight and Stone : 74. 

Material examined : 7 2 2 , 4 ££ : Dhaniyalur—7 2 2,4 ££ (13 Aug. ’81) 
reared from larvae from cart-track. 

3. Aedes jamsei (Edwards) 

1914. Ochlerotatus jamsei Edwards, Bull. Ent. Res. 5 :77. 

1977. Aedes jamsei : Knight and Stone : 77. 

Material examined : 195 22 : Chapar-Bhanpuri — 4 22 (28 Aug. ’81) from 
herb vegetation. Darbha— 1 2 (17 Jun. ’80) from herb vegetation. Dhaniyalur— 
1 2 (11 Aug. ’80) from shrubby vegetation. Dongariguda — 1 2 (26 Jul. ’80), 1 2 
(23 Jul. ’81) from herb vegetation. Gumiyapal— 1 2 (24 Jul. ’81) from shrubby 
vegetation. Kakalgur—1 2 (29 Jul. ’81) from herb vegetation. Karanji— 28 2? 
(27 Jul. ’81 — 25 Aug. ’81) from human bait. Kotamsar— 69 22 (5 May ’80 — 27 
Jun. ’80), 2 22 (26 May ’81) from bovine bait, 63 22 (5 May ’80 — 27 Jun. ’80), 
7 2 2 (26 May ’81 — 3 Nov. ’81) from human bait. Kumarawand — 4 2 2 (22 Aug. 
’81) from herb vegetation. Kurandi — 3 2 2 (4 Jul. ’80) from bovine bait and 8 
(4 Jul, ’80) from human bait. Tekameta — 1 2 (31 Jul ’81) from herb vegetation. 

4. Aedes pallidostriatus (Theobald) 

1907. Culex pallidostriatus Theobald, M. C. 4 : 410. 

1977. Aedes pallidostriatus : Knight and Stone : 80. 

Material examined : 3 2 2, 2 ££ : Darbha — 1 £ (5 Aug. ’81) reared from 
larvae from rock pool. Kurandi — 1 2 (4 Jul. ’80) from bovine bait; 2 22 (4 Jul. 
’80) from human bait. Telengarapur— 1 £ (4 Aug. ’80) from herb vegetation. 

5. Aedes pipersalatus (Giles) 

1901. b. Stegomyiapipersalatus Giles, in Theobald, M.C. 2 : 316. 

1977. Aedes pipersalatus : Knight and Stone : 80. 

Material examind : 349 2 2,27 ££ : Adawal — 1 2 (30 Sept. ’81) from herb 
vegetation. Balenga — 2 22 (15 Sept. ’81) reared from larva from rainy pit. 
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Bhond — 3 9 9, 1 <J (25 Aug. ’81 — 15 Sept. ’81) from herb vegetation. Bringpal— 
,2 df(31 Aug. ’81) reared from larvae? from paddy field. Chapar-Bhanpuri — 3 99 
(5 Sept. ’81) from herb vegetation. Darbha — 12 99 (20 Jul. ’81 — 18 Aug. ’81) 
from bovine bait ; 1 9 (12 Nov. ’80) from herb vegetation. Dhaniyalur — 19 
(13 Aug. ’81) from herb vegetation. Dongariguda — 1 9 (20 Aug. ’81) from 
shrubby vegetation. Gumiyapal — 1 9 (3 Sept. ’81) from herb vegetation. Kachora— 
1 9 (4 Sept. ’81) from herb vegetation ; 18 9 9,20 <f£ (25 Sept. ’81) reared from 
larvae from paddy fields. Karanji — 240 ?9 (7 Jul. ’81 — 8 Sept. ’81) from bovine 
bait ; 25 9'9 (27 Jul. ’81 — 8 Sept. ’81) from human bait. Keslur — 1 9 (31 Aug. 
’81) from herb vegetation. Kotamsar — 4 99 (24 Oct. ’80 — 5 Nov. ’80), 2 9? (3 
Nov. ’81) from bovine bait. Kumarawand — 1 9 (5 Sept. ’81) from herb vegetation. 
Kurandi — 8 99 (4 Jul. ’80 — 13 Nov. ’80) from bovine bait; 3 9 9 (4 Jul. ’80 — 13 
Nov. ’80) from human bait. Lendra — 1 *9 (7 Sept. ’81) from herb vegetation. 
Neganar — 3 99 (19 Aug. ’81) reared from larvae from paddy fields. Pakhanjore— 
1 9 (27 Aug. ’81) from herb vegetation, 7 99 (20 Nov. ’81 — 22 Nov. ’81) from 
cattle shed. Pandripani — 2 9 9 (17 Aug. ’81) reared from larvae from paddy 
field. Rajur — 4 99 (10 Aug. ’81 — 7 Sept. ’81) reared from larvae from paddy 
fields. Takaraguda — 1 9 , 1 <J (22 Jul. ’81 — 15 Sept. ’81) from herb vegetation. 
Tekameta —19,2 Si (28 Aug. ’81 9 Sept. ’81) from herb vegetation. 

Telengarapur — 1 9 (31 Aug. ’81) from herb vegetation. Tokapal — 1 3 (23 Sept. 
’81) from shrubby vegetation. 

6. Aedes taeniorhynchoides (Christophers) 

1911. Leslieomyia taeniorhynchoides Christophers, Paludism 2 : .68. 

1977. Aedes tdeniorhynchoides : Knight and Stone : 82. 

Material examined : 50 99 : Karanji — 1 9 (11 Aug. ’81), from bovine bait. 
Kotamsaf — 26 9? (5 May ’80 — 27 Jun. ’80) from bovine bait; 9 99 (20 May ’80) 
from human bait. Kurandi — 8 99 (15 May ’80 — 4 Jul. ? 80) from bovine bait ; 
4 9.9 (4 Jul. ’80) from human bait. Telengarapur — 2 99 (12 Jul. ’80) from human 
bait. 


7. Aedes trimaculatus (Theobald) 

1905. b. Leslieomyia trimaculatus Theobald, Ann. Mus. Nat. Hung. 3 : 86. 

1977. Aedes trimaculatus : Knight and Stone : 83. 

Material examined : 6 99 , 1 <5 : Kurandi — 5 99 (4 Jul. ’80 — 27 Oct. ’80) 
from bovine bait ; 1 9 (17 Jul. ’80) from human bait. Pandripani— 1 3 (14 Sept. 
’81) reared from larvae from cart-track. 

8. Aedes vexens (Meigen) 


1830. Culex vexens Meigen, Syst. Bechr. 6 : 241. 

1977. Aedes vexens : Knight and Stone : 83. 

Material examined : 15 99 > 10 S$ : Adawal — 19 (30 Sept. 81) from herb 
vegetation. Dhaniyalur — 19 (26 Dec. ’81) from herb vegetation. Dongariguda 
19,1 cT (9 Jul. ’81) from shrubby vegetation. Kachora — 2 <$& (6 Aug. ’81 — 20 
Aug."’81) from herb vegetation. Kotamsar — 2 99 (7 Jun. ’80) from bovine bait. 
Kumarawand - 10 99,7 SS (22 Aug. ’81 - 21 Nov. ’81) from herb vegetation. 
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Subgenus Christophersiomyia Barraud 

9. Aedes thomsoni (Theobald) 

1905. Stegomyia thomsoni Theobald, Gen. Ins. Fam■. Culicidae : 19. 

1977. Aedes thomsoni : Knight and Stone : 87. 

Material examined: 33 9 9 : Darbha — 2 99 (17 Mar. ’80), Kotamsar — 7 9? 
(5 May ’80 - 27 Jun. ’80), Kurandi - 24 99 (4 Jul. ’80 - 17 Jul. ’80). All the 
specimens were collected from human baits. 

Subgenus Diceromyia Theobald 

10. Aedes micropterous (Giles) 

1901. Culex micropterous Giles, Jo urn. Bomb. Nat. Hist. Soc. 13 : 609 
1977. Aedes micropterous : Knight and Stone : 88. 

Material examined : 18 9 9 , 4 dc? : Adawal — 1 $ (26 Sept. ’80) from herb 
vegetation. Bringpal — 1 $ (29 Jun. ’81) from herb vegetation. Darbha — 3 9 9 
(1 Aug. ’80 — 22 Sept. ’80) from bovine bait ; 1 9 (21 Jul. ’80) from human bait, 
1 9 (18 Aug. ’81) reared from larvae from tree hole. Dhaniyalur — 4 99 , 1 S 
(12 Jul. ’81 — 13 Aug. ’81) from herb vegetation ; 1 9 , 1 <f (2 Aug. ’81) reared 
from larvae from tree holes. Dongariguda — 1 9 , 1 <f (31 Mar. ’81 — 9 Jul. ’81) 
from shrubby vegetation. Kotamsar — 1 9 (27 Jun. ’80) from bovine bait. 
Kurandi — 3 9 9 (17 Jul. ’80 — 26 Aug. ’80) from bovine bait ; 1 9 (17 Jul. ’80) 
from human bait. Pandripani — 1 9 (17 Aug. ’81) from herb vegetation. 

Subgenus Finlaya Theobald 

11. Aedes albolateraUs (Theobald) 

1908. Stegomyia albolateraUs Theobald, Rec. Ind. Mus. 2 : 289. 

1977. Aedes albolateraUs : Knight and Stone : 90. 

Materialexaminea : 119 9 9-: Darbha — 60 9 9 (7 Jul. ’80 — 22 Sept. ’80), 8 9 9 
(20 Jul. ’81 — 15 Sept. ’81) from bovine bait; 28 9 9 (7 Jul. 80 — 8 Sept. ’80), 18 99 
(20 Jul. ’81 — 15 Sept. ’81) from human bait. Kotamsar — 2 9 9 (27 Jul. ’80 — 24 
Oct. ’80) from bovine bait. Kurandi — 1 9 (26 Aug. ’80) from bovine bait; 2 9 9 
(4 Jul. ’80 — 17 Jul. ’80) from human bait. 

12. Aedes assamensis (Theobald) 

1908. Stegomyia assamensis Theobald, Rec. Ind. Mus. 2 : 290. 

1977. Aedes assamensis : Knight and Stone : 91. 

Material examined : 89 9 9,48 cfc? : Aghanpur — 1 c? (IT Aug. ’81) reared 
from larvae from discarded tin, Bhond — 39 99 , 32 d}<? (26 Jun. ’81 — 15 
Sept. ’81) reared from larvae from tree holes. Darbha — 2 9 9. (22 Sept. ’80), 1 
(20 Jul.’81) from bovinebait, 1 9 (1 Aug. ’80), 9 99 (20 Jul. ’81 — 15 Sept. ’81 
from human bait ; 1 9 (18 Aug. ’81) reared from larvae from discarded pitcher. 
Dhaniyalur — 1 9 ,10 <?<£ (30 Jul.’81 — 13 Aug.’81) reared from larvae from tree 
hole, 3 cfd* (13 Aug. ’81) larvae reared from discarded container. Kakalgur — 1 9 
(10 Feb : ’81) from herb vegetation. Kurandi — 17 9 9 (18 May ’80 — 4 Sept. ’80) 
from bovine bait; 17 9 9 (18 May ’80 — 4 Jun. ’80) from human bait. Retawand — 1 cf 
(9 Jul. ’80) from herb vegetation. Telengarapur — 1 9 (12 Jul.’80) from human bait. 
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13. Aedes qubernatoris (Giles), 

1901. Culex gubematoris Giles, Journ. Bomb. Nat. Hist. Soc. 13 : 607. 

1977. Aedes gubernatoris : Knight and Stone : 96. 

Material examined : 40 2 ?, 5 cf : Bhond — 12 2 ?., 5 S £ (24 Jun. *81 — 15 
Sept. ’81) reared from larvae from tree holes. Darbha — 7 2 2 (27 Jul. *80 — 22 
Sept. *80), 6 22 (18 Aug. *81 — 15 Sept. *81), from bovne bait; 6 % 2 (20 Jun. *81 — 
15 Sept. *81) from human bait. Kotamsar — 1 ? (24 Oct. *80) by human bait. 
Kurandi - 5 2 2 (17 Jul. *80) from bovne bait *■ 3 2 2 (17 Jul. *80-3 Oct. *80) from 
human bait. 

14. Aedes pseudotaeniatus (Giles) 

1901. Culex pseudotaeniatus Giles, Journ. Bomb. Nat. Hist. Soc. 13 : 607. 

1977. Aedes pseudotaeniatus : Knight and Stone : 102. 

Material examined : 43 2 2 , 36 S <J : Darbha — 2 2 2 (I Aug. *80 — 22 Sept. 
"80) from human bait, 41 $ 2 ,36 <? <J (29 Aug. *81 — 5 Aug. *81) reared from larvae 
from rock pools. 


Subgenus Neomelaniconion Newstead 

15. Aedes Hneatopennis (Ludlow) 

1905. Taeniorhynchus lineatopennis Ludlow, Can. Ent. 36 : 133. 

1977. Aedes lineatopennis : Knight and Stone : 120. 

Material examined : 25 2 2 : Adawal —12 (30 Sept. *81) from herb 

vegetation. Chapar-Bhanpuri — 1 2 (5 Sept. *81) from herb vegetation. 

Dongariguda — 1 2 (30 Sept. *81) from herb vegetation. Kachora — 1 2 (6 Aug. 
*81) jrom shrubby vegetation. Karanji —7 2? (11* Aug. *81 — 30 Oct. *81) from 
bovine bait; 3 2 2 (25 Aug. *81 — 30 oct. *81) from human bait. Kotamsar — 1 2 
(3 Nov. *81) from human bait. Kumarawand — 2 2 2 (19 Sept. *81 — 26 Sept. *81) 
from herb vegetation. Kurandi — 5 2 2 (17 Jul. *80 — 3 Oct. *80) from bovine bait; 
12 (4 Jul. *80) from human bait. Takaraguda — 1 2 (1 Aug. *81) from herb 

vegetation. Tekameta — 1 2 (9 Sept. *81) from herb vegetation. 

Subgenus Stegomyia Theobald 

16. Aedes aegypt! (Linnaeus) 

1762. Culex aegypti Linnaeus, Hasselquist s Reise nach Palestine : 470. 

1977. Aedes aegypti : Knight and Stone : 154. 

Material examined : 1 2 : Jagdalpur — 1 2 (11 Oct. *81) reared from larvae 
from discarded motor tyre. 

17. Aedes albopfctus (Skuse) 

1894. Culex albopictus Skuse, Ind. Mus. Notes 3 : 20. 

1977. Aedes albopictus : Knight and Stone : 156. 

Material examined ; 1762 2 , 1125 cf<J : Adawal — 3 22 ,2 SS (30 Aug. 

*80 — 2 Oct. *80), 2 22 , 6 id (9 Jun. *81 — 30 Sept. *81) from herb vegetation ; 
42 22 , 73 (20 Aug. *81 — 25 Sept. *81) reared from larvae from discarded 

earthen pitchers. Aghanpur — 1 2 (11 Aug. *81) from herb vegetation ; 11 22 , 
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16 cf S (5 Sept. ’80), 77 9 , 59 <JcJ (11 Aug. ’81 — 26 Sept. ’81) reared from larvae 

from discarded motor tyres ; 2 (11 Aug. ’81) reared from larvae from discarded 

tin, 7 9*9 , 5 cfcf (5 Sept. ’81) reared from larvae from insect hole in a wooden log. 
Balenga — 1 9 , 2 cfcf (15 Sept. ’81) reared from larvae from plastic container. 
Bastar — 3 ?!? (28 Aug. ’80 — 20 Nov. ’80) from herb vegetation, Bhond — 27 9 ? , 
25 (24Jun. ’81 — 15 Sept.’81) reared from larvae from (tree holes, 14 9 9 , 14 cfcf 

(15 Sept. ’81) reared from larvae from discarded container. Bringpal — 3 ? ? , 2 cfcf 
(29 Jun. ’81 — 14 Sept. ’81) from herb vegetation, 4 9 9 4 cfcf (20 Jul. ’81) reared 
from larvae from discarded tub, 7 9 ¥ 9 cf cf(31 Aug. '81) reared from larvae from 
tree hole ; 23 9? 13 cfcf (31 Aug. '81 — 14 Sept. ’81) reared from larvae from log 

hole ; 24 9 9 17 S cf * (24 Sept. ’81) reared from larvae from discarded earthen 

container. Chapar — Bhanpuri —719? 49 cf cf (28 Aug. '81) reared from larvae 
from discarded pitcher. Chindawada — 1 cf (29 Aug. *81) from herb vegetation ; 

3 9 9, 1 cf 415 Jul. *81) reared from larvae from rock pools, 74 9 9 60 SS (15 Jul. 

81 — 10Sept. *81) reared from larvae from brocken pitcher. Darhha — 8 99 (7 Jul. 
’80 — 30 Oct. ’80), 2 9 9 (7 May ’81) from bovine bait ; 2 9 9 (7 Jul. '80), 13 ?;9 
(2 Mar.'81 — 15 Sept.’81) from human bait; 3 9 9 1 cf (17 Jun.'80 — 12 Nov.’80) 
from herb vegetation ; 2 9.9 1 cf (5 Aug. *81) reared from larvae from tree hole ; 
9 9 9,8 cfcf (18 Aug. ’81 — 16 Sept. '81) reared fromlarvae from a log hole ; 269 9 , 
22 cf cf (18 Aug. ’81) reared from larvae from discarded pitcher, 2 9 9 (16 Sept. 
’81) larvae collected from a lichen, 9 99 1 cf (16 Sept. *81) reared from 

larvae from rock pool. Daurgaon — 1 <f (5 Sept. ’81) from herb vegetation ; 16 

9 9 14 cf <J (15 Sept. ’81) reared from larvae from a discarded pitcher. Dhaniyalur— 

1 9 (11 Jul. ’80), 1 9 (30 Jul. ’81) from herb vegetation ; 40 9 9 , 22 cf <f (2 Jul. 

’81 — 13 Aug. ’81) reared from larvae from a tree hole ; 79 9 9, 59 cf cf (16 Jul. 
'81 — 13 Aug. ’81) reared from larvae from discarded pitcher. Dongariguda — 1 9 
(30 Aug. ’80), 8 9 9, 1 S (23 Jul. '81 — 9 Nov. ’81) from herb vegetation ; 80 9 9 , 
31 5 <£ (20 Aug. ’81) reared from larvae from discarded pitchers. Gumiyapal — 
2?? (24 Jul. ’81) from herb vegetation ; 17 9 9,26 cfcf (17 Sept. ’80) reared from 
larvae from discarded pitchers. Jadgalpur — 8 9 9,1 <5(10 Apr. ’81 — 12 Nov. ’81) 
from herb vegetation ; 239 9 9, 135 cf <f (13 Jul. ’81 — 12 Nov. ’81) reared from 
larvae from discarded motQr tyres ; 64 9 9 ,44 cfcf (27 Aug. ’81 — 10 Oct. ’81) 
reared from larvae from discarded containers. Kachora — 1 9 (25 Sept. ’81) from 
herb vegetation ; 93 9 9., 64 <J <f (9 Jul. ’81 — 4 Sept. ’81) reared from larvae from 
discarded pitchers. Kakalgur — 14 9 9 , 5 <? cf (29 Aug. ’81 — 10 Sept. ’81) reared 
from larvae from discarded pitchers ; 8 ? 9,3 cf <f (10 Sept. ’81) reared from larvae 
from tree hole. Karanji — 2 9 9 (27 Jul. ’81 — 11 Aug. ’81), from bovine bait; 3 9 9 
(11 Aug. ’81) from human bait ; 1 9 , 1 <5 (24 July ’80 — 12 Sept. ’81) from herb 
vegetation. Keslur — 1 9 (28 Jul. ’80) from shrubby vegetation ; 19? 9 , 13 $ $ 
(17 Aug. ’81 — 31 Aug. ’81) reared from larvae from discarded pitcher. Kotamsar— 

10 9 9 (5 May ’80 — 27 Jun. ’80) from bovine bait; 39 9 9 (5 May ’80 — 27 Jun. ’80) 
from human bait ; 1 9 ,1 cf (28 Jun. ’80) from herb vegetation. Kumarawand — 

4 9 ? , 2 cf <f (5 Sept. ’81 — 10 Nov. ’81) from shrubby vegetation. Kuranai — 3 9 9 
(18 Jun. ’80 — 4 Sept. ’80) from bovine bait ; i9 ? ? (15 May ’80 — 26 Aug. ’80), 

2 9 9 (26 Mar. ’81 — 1 Apr. ’81) from human bait ; 1 9 , 1 <f (30 Aug. ’80 — 11 
Feb. ’81) from herb vegetation. Lendra — 69 9,1 <5 (24 Aug. ’81) reared from 
larvae from discarded pitcher. Pandripani — 3 9 9,1 cf (17 Aug. ’81 — 16 Nov. 
’81.) from herb vegetation. 22 9 9 , 10 cfcf (17 Aug. ’81 — 14 Sept. ’81) reared from 
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larvae from bamboo-cuts, 5 3 ? , 6 (14 Sept. ’81) reared from larvae from log 

hole. Potanar — 1 <f (3 Sept. ’81) from herb vegetation ; 56 3 ? , 61 S S (28 Aug. 
’81 — 17 Sept. ’81) reared,from larvae from discarded pitchers ; 11 ? ? , \1 <$ <S 
(3 Sept. ’81 — 17 Sept. ’81)* reared from larvae from tree hole. Rajur — 24 ? ? , 
12 S <5 (10 Aug. 81 — 7 Sept. ’81) reared from larvae from brocken bottle ; 13 ? ?, 
9 <? c? (23 Sept. ’81) reared from larvae from log hole ; 27 3 ? , 9 cJ c?(23 Sept. ’81) 
reared from larvae from tree hole. Retawand — 3 ? $, 4 (£ ? (7 Jul. ’81) reared 
from larvae from discarded pitchers. Tahakapal — 36 ? ? , 13 ?<? (10 Jul. ’81) 
reared from larvae from tar barrel, 78 ? ?, 49 <? j'(3 Sept* ’81 — 17 Sept. ’81) 
reared from larvae from discarded pitchers, Takaraguda — 3 ? ? (17 Jun. ’81 — 15 
Nov. ’81) from herb vegetation ; 58 3 2,32 c? 8 (7 Jul. ’81 — 18 Aug. ’81) reared 
from larvae from discarded pitcher. Tandpal — 1 3 , 1 <J (3 Sept. ’81 — 17 Sept. 
’81) from herb vegetation ; 22 3 3, 18 <? <? (10 Jul. ’81) reared from larvae from tree 
hole ; 39 ? ? , 35 d 6 (21 Aug. ’81 — 3 Sept. ’81) re'ared from larvae from log hole. 
Tekameta — 22? (21 Nov. ’81) from herb vegetation ; 47 ? 2,39 S3 (3 Jul. ’81 — 
9 Sept. ’81) reared from larvae from discarded pitchers. Telengarapur — 5 ¥ ? (12 
Jul. ’80) from human bait ;1?$,2<3<?(31 Aug. ’81) reared from larvae from tree 
hole, Tokapal — 12 ?? 10 d <? (7 Sept.’81) reared from larvae from log hole ; 

36? $ , 30 & c? (7 Sept. ’81 — 23 Sept. ’81) reared from larvae from bamboo cuts. 

18. Aedes flavopictus Yamada 

1921. Aedes flavopictus Yamada, Ann. Zool. Jap. 10 : 52. 

1977. Aedes flavopictus : Knight and Stone : 160. 

Material examined : 1 c? : Tekameta 1 c£(3 Jul. ’81) reared from larva from 
discarded pitcher. 


19. Aedes novalbopictus Barraud 

1931. Aedes novalbopictus Barraud, Jnd. Journ. Med. Res. 19 : 224. 

1977. Aedes novalbopictus : Knight and Stone : 162. 

Material examined : 2 dc?: Kotamsar - 2 <?<? (7 Jun. ’80) from bovine bait. 

20. Aedes pseudalbopictus Bore! 

1928. Aedes pseudalbopictus Borel, Arch. des. Inst. Pasteur dlndochine : 85. 

1977. Aedes pseudalbopictus : Knight and Stone : 163. 

Material examined :1c?: Darbha - (18 Nov. ’80) from herb vegetation. 

21. Aedes subalbopictus Barraud 

1931. Aedes subalbopictus Barraud, Ind. Journ. Med. Res. 19 : 225 
1977. Aedes subalbopictus : Knight and Stone : 165. 

Material examined \ 6? ?, 2cf c?: Dhaniyalur- 6 oo, 2&&(2 Jul. ’81) reared from 

larvae from tree hole. 


22. Aedes unilineatus (Theobald) 

1906. Quasistegomyia unilineatus Theobald, 2nd Rept. Welle. Res. Lab. : 70. 

1977. Aedes unilineatus : Knight and Stone : 166. 

Material examined : 2 ??, 4 SS .* Tandpal - 2 oo, 4? cJ(21 Aug. 81) reared from 
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larvae from log hole. 


23. Aedes vittatus (Bigot) 

1861. Culex vittatus Bigot, Ann. Soc. Ent. France 4(1) : 227. 

1977. Aedes vittatus : Knight and Stone : 166. 

Material examined : 222 2 2, 207 ££ : Bringpal - 3 ?•$, 3 £ £(20 Jul. ’81) reared 
from larvae from discarded tub, Chindawada - 23 $i$, 39 ££ (15 Jul. ’81) larvae 
reared from rock pools. Darhha - 1 $ (17 Mar. ’81) from bovine bait; 3 22 
(7 Jul. ’80 -1 Aug. ’80), 4 $$(20 Jul. ’81 18 Aug. ’81) from human bait, 4$?, 2££ 
(29 Aug. ’80), 4722, 66 ££(5 Aug. ’81 16 Sept. ’81) reared from larvae from rock 
pools. Jagdalpur - 3 ££(10 May ’81) from herb vegetation ; 6 $$ (27 Aug. ’81) 
reared from larvae from discarded enamel tray. Karanji - 2 $2 (27 Jul. ’81) from 
bovine bait; 4$2 (27 Jul. ’81) from human bait, 13 $2, 21 55(11 Aug. ’81) reared 
from larvae from rock pools. Kotamsar - 3 $2 (20 May '80 - 27 Jun. ’80) from 
bovine bait ; 1 $ (24 Oct. ’80) from human bait. Kurandi 12, 1 £ (15 May ’80 * 
4 Jun. ’80) from bovine bait ;21$2,3££(15 May ’80-17 Jul. ’80) from human bait. 
Tandpal - 70 22, 66 ££(21 Aug. ^81 -17 Sept. ’81) reared from larvae from log hole. 
Telengrapur-3 2 2 (12 Jul. ’80) from bovine bait ; 82 ?, 1 £(12 Jul. ’80) from human 
bait; 1 $ (31 Aug. ’81) from herb vegetation ; 4 $$, 2 ££ (20 Jul. ’81) reared from 
larvae from rock pools. 


24. Aedes w-albus (Theobald) 

1905. Stegomyia walbus Theobald, Ann. Mus. Nat. Hung. 3 : 74. 

1977. Aedes w-albus : Knight and Stone : 166. 

Material examined : 107 2 2, 43 ££ : Adawal - 1 2 (9 Nov. ’81) from herb 
vegetation. Bringpal - 1 2 (21 Jul. ’80) from herb vegetation ; 12 (31 Aug. ’81) 
reared from larva from tree hole. Darbha - 2 $2 (7 Jul. ’80) from bovine bait ; 13 
$2, 1 £ (17 Jun. ’80 - 18 Nov. ’80), 2 oo (7 May ’81 - 18 Aug. ’81) from shrubby 
vegetation. Dhaniyalur -22$ (4 Apr. ’81 30 Jul. ’81) from herb vegetation ; 35 2 $, 
27 £ £(2 Jul. ’81 -13 Aug. ’81) reared from larvae from tree holes. Dharampura - 2 
$2 (14 Jul. ’81) larvae reared from Ant-well. Karanji- 1 $ (11 Aug. ’81) from bovine 
bait, 4 2$ (11 Aug. ’81 - 25 Aug. ’81) from human bait. Kotamsar 1 2, 7££ 
(7 Jun. ’80) from bovine bait; 26 2 2, 1 £ (14 Apr. ’80 - 27 Jun. ’80), 4 $ 2 (8 Apr. ’81 - 
26 may ’81) from human bait ; 4 $$(28 Jun. ’80) from herb vegetation, Kurandi - 
6 $ $(4 Jul. ’80), 1 $ (1 May ’81) from human bait. Pandripani -1 $(21 Jul. ’80), 2$$ 
(17 Aug. ’81) from lierb vegetation. Retawand - 3 £ £ (9 Jul. ’80) from herb 
vegetation. Tahakapal * 1 $ (10 Jul. ’81) reared from larvae from tar barrel. 
Tekameta -1 $ (9 Sept. ’81) from herb vegetation. 

SUMMARY 

The present paper describes the distribution record of Aedes alboscutellatus, 
A. pipersalatus, A. taeniorhynchoides, A. trimaculatus, A. vexens, A. thomsdni, 
A. micropterous, A. gubernatoris, A. assamensis, A. pseudotaeniatus, 
A. albolateralis, A. lineatopennis, A. aegypti, A. albopictus, A flavopictus , 
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y4. novalbopictus, A. pseudalbopictus, A. subalbopictus, A. unilineatus, A. v ittatus 
and A. w^albus from Bastar district, Madhya Pradesh. Out of the 24 recorded 
species, only Aedes alb op ictus , A. vittatus and A. w-albus was collected by earlier 
workers. A. scatophagoides reported earlier, was absent from the present collection. 
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ON THE FIRST RECORD OF INFANTICIDE IN THE HOOLOCK 
GIBBON - HYLOBATES HOOLOCK IN THE WILD. 

J.R.B. ALFRED 

Zoological Survey of India 
234/4, A.J.C. Bose Road, Calcutta 

AND 
J.P. SATI 

♦Northern Regional Station 

Zoological Survey of India 
218 , Kaulagarh Road, Dehmdun 

A detailed study on the socio-eco-behavioural aspects of the hoolock gibbon 
was undertaken in the Garo Hills district of Meghalaya, N.E. India. Data was 
collected every minute on the minute in three family groups of gibbons, using 
focal, instantaneous and scan sampling methods (Altmann, 1974). 

Observations made on one of the family groups of gibbons which comprised of 
an adult male, an adult female and a sub-adult male is presented here. During the 
course of the study, coitus was observed and thereafter the adult female became 
pregnant. After the completion of the gestation period this female gibbon was due 
anytime. As per earlier records on gestation period in gibbons, we reached the site 
well in time to record the birth of a gibbon, in the wild. 

On 16th October 1985 everything was normal, the usual territorial calls made, 
the feeding and locomotion done, except that the adult pregnant female rested 
more than usual. It was still another week for the baby to be bom. 

As was the practice, the next day q uite early in the morning, long before sunrise 
we approached the roosting tree of the night before to begin our data collection for 
the day. To our great surprise we saw that the baby had already been born and the 
adult female was carrying it in its ventrum. That day the awakening time was 
recorded as 0540 hrs — when the family moved to the fruiting tree for its first 
feeding bout. 

After the feeding, they joined together in their chorus call. Response was heard 
from the neighbouring family groups. Once the morning call was over the adult 
male started to move towards a single solitary adult female which had moved into 
the buffer zone of the territory only a day before. She had always been keeping a 
distance from the members of this family group. 

The adult male brachiated, swung and leaped for nearly 200 m. to reach this 
solitary female. All the other members of the family were passive in the same tree 
from where the first call of jhe day was made. 

Soon after reaching the tree where the single temale was sitting, the adult male 
started to self groom, self play, and do things in a way that looked like he was 
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attracting the attention of the female. She. however, was oblivious to all this and at 
one time showed her disinterest by moving to the next tree. After spending nearly 
40 minutes, the adult male returned to his own group — when the family joined 
together in a second chorus call, which lasted for a very short period. 

All this time the new born infant was with the mothers She was taking careof, 
suckling the baby and grooming it. The infant was always in the ventro-ventrum 
position grasping its mother. 

At 0814 hrs, the sub-adult approached the mother and the infant, and took the 
infant from the mother. She gave it willingly. The sub-adult also held the baby in its 
ventrum and started to groom the little one sitting next to the mother in the same 
tree. 

Around this time, the adult male once again left the group and moved towards 
the single female (which did not belong to the family group) which was sitting 
passively. When the adult male approached her this time, she did not show any 
antagonism but in fact joined in play behaviour-though no contact play was 
observed. After nearly half an hour the adult male returned to its own family group. 

The whole family then moved towards where Bauhinia puijmra was and the 
second feeding bout of the day was observed, which lasted for nearly 15 min. 
Thereafter, all the members became passive and this resting phase lasted for a little 
over half an hour. Both during this feeding and resting the new born infant was with 
the sub-adult. 

At 1010 hrs a third chorus cell was made by the group which lasted for about 15 
min. Around this time, the single solitary female started moving away from the 
territory — all the while being keenly watched by the adult male of the group. 

At 1030 hrs the new born infant made crying sounds “cuon-cuon” as thought it 
was hungry or in pain. Neither the adult female (mother) nor the adult male (father) 
responded to this cry. Both were sitting on different branches of the same tree and 
were either passive or self-grooming. The infant went on crying incessantly for 
nearly an hour, the parents not being bothered at all. 

At 1127 hrs the adult male moved and approached the tree where the subadult 
was sitting with the infant. The adult female was still passive. At 1131 hrs the adult 
male snatched the infant from the subadult and started to manipulate the infant 
quite roughly. He carried the infant by its feet, dangling the little body and sometimes 
holding it with one hand by its neck. The male also made deep throated growls 
towards the infant and once in a while towards the adult female (mother) and the 
subadult. The infant's cry increased and it was in pain as though injured. At 1145 
hrs the infant still crying, the adult male snapped at it and nipped the baby on its 
body. Then dangling the infant in one of its hands, the adult male moved away from 
the other members of the group. 

After reaching a tree 150 m away the adult male held the baby in its feet and 
pulled at the little ones hands and then suddenly started biting the infant near its 
naval. The infant's cry reached a peak when it was dropped to the ground. The 
infant came crashing down to lie at the foot of the tree on which the adult male was 
sitting. It was at this time, that the adult female gave a deep throated growl first at 
the infant and then at the adult male. 
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All this while the subadult was keenly observing the sequence of events. After a 
couple of minutes the sub-adult moved down halfway and looked at the infant but 
showed no indication of retrieving it. The infant was rolling on the ground, crying in 
pam, and except for watching/observing no other movement was made by the adult 
pair. 

At 1305 hrs. the adult male made the first movement and brachiated towards a 
feeding tree and started feeding on the figs there. The adult female and sub-adult 
were in the same tree as before looking down at the infant once in a while. 

At 1347 hrs the sub-adult, and at 1450 hrs. the adult female moved towards the 
feeding tree where the adult male was feeding. Soon after reaching the fig tree the 
sub-adult started feeding while the adult female started to feed only at 1509 hrs. 
This fig tree was nearly 200 m away from the infant. Finally the group stopped 
feeding at 1525 hrs and moved towards the resting tree after traversing for over 
250-300 m, where they settled for the night. 

Once all movement had stopped we waited for nearly 15 minutes, before we 
moved towards the infant. The infant was unconscious. There were 3-4 major and 5- 
6 minor wounds on its body. The abdominal muscles and part of the intestines were 
hanging out. Most of the minor wounds were covered with clotted blood. We 
confirmed that the infant was a male. 

We took all measures to save the infants life but due to inadequate hospital/ 
medical facilities in the remote area that we were, the infant breathed his last at 
2330 hrs. The body is preserved and kept in the museum of the Eastern Regional 
Station. Zoological Survey of India at Shillong, Meghalaya. 

In this volume there is an excellent review article on 'Infanticide in Animals and 
Man : Comparative assessment in evolutioning context with a new theory by 
Dr. M.L. Roonwal. Here it has pointed out that no examples exist, and no cases of 
infanticide are known in the Family Hylobatidae. We were not able to send our 
finding to Dr. Roonwal before he passed away. 

We, therefore, dedicate this article in his memory. 

SUMMARY 

Infanticide is reported for the first time in gibbons. A newly born male of 
Hvlobates hoolock was sna:ched by the father (adult male) and after inflicting fatal 
injuries, threw the baby to the ground resulting in its death. No cannibalism was 
observed. 
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